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New Holley turboprop 


power control 


installed in Lockheed R7V-2 


One hundred and six passengers 
or 36,000 pounds of cargo cruise 
at speeds up to 440-miles-per- 
hour in the Navy’s new Lockheed 
R7V-2 turboprop Super Constel- 
lation. Four Pratt & Whitney 
Aircraft axial flow T-34 propeller 
turbine engine: develop a total 
of 22,000 horsepower for take-off. 
Each of the four is automatically 
controlled by a new Holley gas 
turbine power control. 


High performance turboprop 
engines like the T-34 demand 


extreme accuracy in fuel meter- 
ing to maintain their high per- 
formance ratings and at the same 
time control operation within 
satisfactory limits. Through a 
system of accurately measuring 
four separate senses, the Holley 
control automatically meters 
corrected fuel flows to the engine 
in accordance with the engine 


operating requirements. 


The Holley gas turbine control 
is the result of intensive research 
and development to provide a 


light weight, compact means of 
accurately metering fuel consist- 
ent with engine requirements. 


This and other Holley devel- 
oped fuel metering devices have 
played an important role in our 
country’s undisputed leadership 
in the design, development and 
manufacture of superior aircraft. 


VAN DYKE, MICHIGAN 


Leader In The Design, Development, 
and Manufacture of Aviation Fuel 
Metering Devices. 
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INVISIBLE JET FIGHTER MAKES TEST FLIGHT 


This Grumman jet fighter is invisible. She is 
electrons. Yet day after day, she makes super- 
sonic flights through an electronic sky. 
Actually she is an electronic brain by name 
of REAC (Reeves Electronic Analog Computer) 
directed by a group of brilliant human brains. 
The latter convert the mathematics of the air- 


craft into a language they and 
she understand. They “tell” 
her everything they knowabout 
the new fighter design through 
wired panels and curves wired 
on revolving drums. 

The cockpit with its human 
pilot is plugged in. At a signal 
he takes off and climbs to fifty 
thousand feet. The electronic 


air is smooth up to the transonic range where 
sound waves pile up until the air misbehaves. 


Once through, the air is smooth again, and 


they are ready to test a combat maneuver at 
supersonic speed. 

decelerate.” 

The pilot extends speed brakes. All eyes 


watch the instruments, and 
the reactions recorded on mov- 
ing graph paper. 

These performance data, 
gained months before actual 
flight tests, help check designs 
created with results from other 
Grumman research. One rea- 
son Grumman planes are ready 
in quantity when needed. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION + BETHPAGE + LONG ISLAND + NEW YORK 


Designers and builders of the Cougar jet fighter, the S2F-1 sub-killer the Albatross amphibian, metal boats, and Aerobilt truck bodies. 
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1.A.S. News Notes 


September 1955 


CAI-IAS JOINT MEETING 


The second joint meeting of the Canadian Aeronautical Institute and the LAS 
will be held November 3,4 (Thursday and Friday) at the Chateau Laurier, 
Ittawa, Ontario, Canada, In addition to the presentation of nine technical 
p pers, the program will include the W. Rupert Turnbull Memorial Lecture 
yn Thursday afternoon, a dinner Thursday evening, and a tour of the National 
leronautical Establishment Friday afternoon, 


The program will be fully outlined in the October issue of the Review. The 
pers will cover three subjects: (1)Aircraft Structures, (2) Materials and 
Processes, and (3) Aircraft Safety Design and Accidents, The dinner speaker 
Will be the Rt. Hon. C. D. Howe, Canadian Minister of Trade and Commerce. 
John H. Parkin, Director of the NAE, has been chosen to deliver the Turnbull 


yecture. Printed programs will be mailed shortly to all members of IAS and 
al. 


lequests for room reservations should be addressed directly to the hotel. Non- 
itizens who wish to visit the NAE Laboratories should request permission in 
.d vance from the Director, Division of Mechanical Engineering, National Re- 
jearch Council, Montreal Road Laboratories, Ottawa, Canada, 


KOK OK 


PROCEEDINGS OF SEATTLE MEETING 


; oceedings of the second National Turbine-Powered Air Transportation Meet- 
ing, held in Seattle, Washington, August 8-10, are being printed and will be 


available about November 1. This bound volume will contain all papers pre- 
sented at the 3-day meeting. 


Members may obtain the Proceedings for $3.50 from the Publications Depart- 
ment, Institute of the Aeronautical Sciences, 2 East 64thStreet, New York 21, 
New York. The price to nonmembers is $6.00 per copy. 


* 
BEST STUDENT PAPERS OF 1955 PUBLISHED 


The student papers that won first prize at six Regional Conferences for LAS 
Student Members last spring are being published by the Minta Martin Aero- 
nautical Student Fund, under direction of the LAS, and will soon be ready for 
distribution, Fhe book,"1955 First Award Papers," will be mailed to all IAS 
Sections, Student Branches, and Faculty Advisers, and a limited number of 
copies will be available to meet individual requests. The book contains nine 
papers, complete with figures. Six of the papers were written by undergrad- 
wates; three were by graduate students. This is the second volume of student 
papers published by the Minta Martin Fund. 
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1.A.S. News Notes (con’t.) 


NATIONAL MEETINGS CALENDAR 


oct, 7 Symposium on "Escape from High-Performance Aircraft," LAS 
Building, 7660 Beverly Blvd., Los Angeles, California, | 
Nov. 3-4 Second Annual Joint Meeting of the Canadian Aeronautica] Insti- 
tute and the Institute of the Aeronautical Sciences, Chateau 
Laurier, Ottawa, Ontario, Canada, 
Dec. 12-16 Nuclear Engineering and Science Congress, Cleveland, Ohio. 
Dec. 17 Nineteenth Wright Brothers Lecture, U.S.Chamber of Commerce | 
Building Auditorium, Washington, D. C. 
Jan, 23-26 Twenty-Fourth Annual Meeting and Honors Night Dinner, Hotel 
' Sheraton Astor, New York, New York, 


KK 


SECTION MEETINGS CALENDAR 


Sept. 1 San Diego Section: Meeting 8:00 p.m, ,IAS Building. Final lecture 
in a series on "Space Flight Problems" by Krafft A. Ehricke of 
Convair, A Division of General Dynamics Corporation. 

Sept. 6 Los Angeles Section: Specialist Meeting 8:00 p.m., IAS Building, 


"Non-Equilibrium Turbulent Boundary Layers" by Donald Coles, I 

Research Fellow, California Institute of Technology. a 

Sept. 15 Los Angeles Section: Dinner Meeting and Annual Business Meeting, av 
IAS Building. Social Hour 6:00 p.m., Dinner 7:00 p.m., Meeting “ 

8:15 p.m. "The Responsibility of Technical Personnel to Manage- A 

ment" by Willis M. Hawkins, Director of Engineering, Lockheed cli 

Missile Systems Division. 3 
Sept. 15 Twin Cities Section: Dinner Meeting, ‘'Worwa's Cafe, Minneapolis, Al 
Social Hour 6:00 p.m., Dinner 6:45 p.m., Meeting 8:00 p.m, ''The ph 

Mission of the Strategic Air Command" by Major J. H. Combs, USAF. 

Sept. 20 San Diego Section: Dinner Meeting, IAS Building. Social Hour |{ 4\ 
6:30 p.m., Dinner 7:00 p.m. Presentation of new officiers. . 

Sept. 27 Los Angeles Section: Specialist Meeting 8:00 p.m., IAS Building. — ; 
"The Lockheed Icing Wind Tunnel" by Carll DeW. Vrooman, Thermo- Ju 

dynamics Department, Lockheed Aircraft Corporation, Z 

Sept. 28 St. Louis Section: Field Trip 8:00 p.m, to the Air Traffic Control in 
Center operated by CAA at the U. S. Naval Air Station, St. Louis. | Hi 


Oct. 8 New York Section: Field Trip to Experimental Towing Tank at 
Stevens Institute of Technology, Hoboken, New Jersey- 

Oct. 18 Hampton Roads Section: Meeting 8:00 p.m,,NACA Administration Th 
Building, Langley Aeronautical Laboratory, "Supersonic Propulsion 
Systems" by Abe Silverstein, Associate Director of Lewis Flight 
Propulsion Laboratory, NACA, 

Oct. 20 Los Angeles Section: Dinner Meeting (confidential), LAS Building. 
Social Hour 6:00 p.m. , Dinner 7:00 p.m., Meeting 8:30 p.m. "De- 
velopment History of the F-100" by L. P. Greene, Aerodynamics 
Group Leader, North American Aviation, Inc, 
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IAS News 


A Record of People 
of Interest to Institute Members 


British Delegates Visit 


USAF and NACA Installations 


Edwards AFB and Ames Laboratory Play Host as Windup 


of Busy International Aeronautical Conference Program. 


Full Conference Report to Appear in October Review. 


OLLOWING MANY visits to industrial plants in the Los Angeles and San Diego areas, 
the final 2 days of the Fifth International Aeronautical Conference were set 
aside to give our British visitors some idea of the magnitude of this Government’s 


aviation research and test facilities. 
After 3 days of technical sessions and 
a week of plant tours and social activi- 
ties, these visits provided a fitting 
climax to a well-rounded 2-weeks’ pro- 
gram. 
The trip from Los Angeles to Edwards 
AFB and Moffett Field was accom- 
plished by air lift. Two airplanes, a 
Super G Constellation and a Martin 
2-0-2A, chartered from Trans World 
Airlines, Inc., and SPA Flying Service, 
respectively, carried approximately 90 
delegates on both legs of the flight. 
Upon arrival at Edwards at 9:30, 
June 30, the group was met and wel- 
comed by Col. Marion J. Akers and his 
staff, acting in behalf of the Command- 
ing General, Brig. Gen. J. Stanley 
Holtoner, who had been called away on 
some emergency detail. 


The day’s program, which included a 
leisurely inspection of the various USAF 
research and operational aircraft, was 
highlighted by a supersonic run of a test 
sled on Muroc’s high-speed track. A 
briefing and some movies at the base 
theater, luncheon in the Officers Club, 
and a tour of NACA’s new Flight Test 
Center filled out the schedule of an 
extremely interesting day. 

Hugh L. Dryden, NACA Director, 
and Smith DeFrance, Director of Ames 
Laboratory, were on hand to greet the 
delegates upon landing at Moffett Field 
at 5:30 p.m. From there, Navy busses 
transported the group to Palo Alto for 
an informal dinner reception and a 
night’s lodging at Rickey’s Inn. 

July 1 was devoted to the inspection 
of Ames Laboratory. With the effi- 


The British visitors at Ames Aeronautical Laboratory. 


Readying the supersonic rocket sled for a run. 


and Events 


Brig. Gen. J. Stanley Holtoner 


ciency and dispatch which mark all 
NACA ‘‘open house’ inspections, the 
Ames scientists gave the British visitors 
the same demonstrations and talks given 
at the various installations to American 
visitors during the Triennial Inspection 
earlier in the week. A special luncheon 
was served in the cafeteria of the Lab- 
oratory. 

A complete report of the Fifth Inter- 
national Aeronautical Conference will 
be carried in the October issue of the 
REvIEW. Many pictures and a more 
detailed account of the foregoing events 
will be included in that story. 
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Larry Bell Honored 
by U.S. Air Force 


Lawrence D. Bell, AMIAS, veteran of 
43 years in aviation, has been given the 
highest civilian honor of the Air Force, 
The Exceptional Service Award, “as 
one of that small band of American 
pioneers who have conspicuously con- 
tributed to the development of air 
power.” 

The presentation was made July 9 by 
Roger Lewis, Assistant Secretary of the 
Air Force, at a dinner marking the 
twentieth anniversary of Bell Aircraft 
Corporation, which Mr. Bell founded 
and heads as President. 

“Lawrence D. Bell has distinguished 
himself by exceptionally outstanding 
service to the U.S. Air Force,” the cita- 
tion said, “throughout an eminent 
career of selfless dedication to military 
and peacetime aeronautical progress.” 

Naming a number of outstanding air- 
craft produced by his company, the 
citation continued: ‘This country’s 
leadership in the air is directly attribut- 


Roger Lewis, AMIAS (left), Assistant 
Secretary of the Air Force, presents The 
Exceptional Service Award to Lawrence 
Bell, AMIAS, President, Bell Aircraft Corp. 


able to the genius of men (like Bell) who 
have provided the aviation industry 
with such undisputed technical and 
executive ability.” 


p> William S. Johnston (M), President 
of Johnston Cadillac, Inc., Trenton, 
N.J., has been promoted to the rank 
of Brigadier General in the Air Force 
Reserve. A senior pilot with a green 
instrument card, he has been in the 
Reserve Corps more than 30 years. 


Clifford C. Furnas, FIAS, Chancellor of the 
University of Buffalo, has been given a Scroll 
of Appreciation by the Board of Directors 
of Cornell Aeronautical Laboratory, Inc., 
in recognition of his ‘‘distinguished service 
and contributions to engineering” as the 
Laboratory's first Director. 


He served in two world wars and has 
held various commands in the Air 
National Guard. 

p André A. Priester (F), Vice-Presi- 
dent of Pan American World Airways, 
Inc., has been elected Chairman of 
the Technical Committee of the 
International Air Transport Associa- 
tion. He will take office October 21. 
> Kenneth C. Spengler (M), Execu- 
tive Secretary of the American Meteor- 
ological Society, has joined United 
Air Lines’ 100,000 Miler Club. He 
was given a 300,000-mile plaque for 
having covered, it is believed, the 
equivalent of twelve flights around the 
world while working with air lines, 
industry, the Armed Forces, and 
academic institutions. 


— 


||| Members on the move.... 
||| This section provides information con- 
||| cerning the latest affiliations of IAS 
\||| members. All members are urged to ||| 
\||| notify the News Editor of changes as 
im as they occur. 


Kenneth L. Brown (M), formerly with 
the Helicopter Division of McDonnell 
Aircraft Corporation, has joined Chance 
Vought Aircraft, Inc., as Lead Pro- 
pulsion Analyst. 


George H. Buchner (M) has been 
appointed to the newly created position of 
Director of Contracts and Spare Parts at 
Northrop Aircraft, Inc. He was for- 
merly Manager of Spare Parts Admin- 
istration. 

Joseph V. Charyk (M) has left Princeton 
University, where he was Associate 
Professor of Aeronautical Engineering, to 
join the Missiles Systems Division of 
Lockheed Aircraft Corporation in Van 
Nuys, Calif., as Director of the Physics 
and Chemistry Laboratory. 

Carmine J. Colaluca, Jr., (TM) for- 
merly Project Test Engineer with Flight 
Refueling, Inc., has joined Republic 
Aviation Corporation as Senior Research 
Engineer. 

Robert C. Curry (TM) has been pro- 
moted to Project Engineer—Aircraft 
Structures, Aircraft Engineering Branch, 
American Airlines, Inc., at the company’s 
Overhaul and Supply Depot. in Tulsa, 
Okla. 

Sydney Goldstein (F) has been ap. 
pointed Gordon McKay Professor of 
Applied Mathematics in the Division of 
Engineering and Applied Physics at 
Harvard University. Noted for research 
in hydrodynamics and aerodynamics, he 
has been at Harvard for the past year as 
Gordon McKay Visiting Lecturer on 
Applied Science. Previously, he was 
Vice-President of Israel Institute of 
Technology in Haifa. 

Andrew F. Haiduck (M), Vice-President 
of Lear, Incorporated, has been promoted 
to the post of Executive Vice-President in 
Charge of Manufacturing. 

Erskine A. Harvey (TM) has been ap- 
pointed Manager—Procurement, Sched- 
uling and Purchasing Department, Re- 
search Division, Curtiss-Wright Corpora- 
tion. He was formerly Assistant Man- 
ager of the Experimental Manufacturing 
Division of Wright Aeronautical Division. 

Peter M. Hose (TM) has joined the 
Analysis Department of the Electronic 
Systems Division of Sylvania Electric 
Products, Inc., Waltham, Mass. He was 
formerly an Operations Analyst in a 


John F. Victory, MIAS, Executive Sec- 
retary of NACA, has been presented a gold 
pin with two diamonds representing 40 years’ 
service. He was NACA's first employee. 
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W. H. Beardslee, MIAS, has joined Mis- 
sile-Aircraft Engineering Co. of Sun Valley, 


Calif., as Sales Manager. He has been 
engaged in aircraft engineering and sales 
for the past 30 years. 


research project conducted by The Johns 
Hopkins University at headquarters of 
the Army Field Forces, Fort Monroe, Va. 

Joseph M. Kleinman (M) has been 
promoted to Technical Writing Supervisor 
in the Aeronautical Equipment Division 
of Sperry Gyroscope Company. 

G. N. Lance (M) has joined the faculty 
of the University of Southampton, Eng- 
land, as Lecturer in Applied Mathematics. 
He was formerly National Academy of 
Sciences Research Fellow and Visiting 
Lecturer in Engineering at the University 
of California, Los Angeles. 

William Lewis (M), formerly Western 
Representative of The Daniel and Florence 
Guggenheim Aviation Safety Center, 
is in charge of the new Los Angeles 
office of the Flight Safety Founda- 
tion, Inc. Flight Safety has taken over 
the Cornell-Guggenheim organization's 


Frank N. Piasecki, FIAS, who founded the 
Piasecki Helicopter Corp. in 1940, has 
formed Piasecki Aircraft Corp., Philadelphia, 
to engage in the development of new 
aeronautical products. 


AS NEWS 


General Benjamin W. Chidlaw, FIAS, who 
retired from the Air Force on May 31, has 
joined Thompson Products, Inc., as a Vice- 
President. He headed the Air Defense 
and the Continental Air Defense Commands. 


former office at 2038'/. Griffith Park 
Boulevard. 


Roy A. McKinnon (M) has joined The 
Parker Appliance Company, Cleveland, 
as a Project Engineer in the Engine 
Accessory Division. He was formerly 
with the NACA’s Lewis Flight Propulsion 
Laboratory. 


Angelo Miele (M) has joined the faculty 
of Purdue University as Associate Pro- 
fessor of Aeronautical Engineering. He 
was formerly engaged in teaching and 
research at the Aerodynamics Laboratory 
of the Polytechnic Institute of Brooklyn. 


John R. Moore (M) has been promoted 
to Director of the Electro-Mechanical 
Engineering Department of North Ameri- 
can Aviation, Inc. 


George H. Robinson, Jr. (M) has 
joined Weber Aircraft Corporation, Bur- 


Kenneth R. Herman, MIAS, has been 
elected President of Vickers, Incorporated. 
Formerly Vice-President and General Man- 
ager, he joined the firm in 1931. He also is 
a Vice-President of Sperry Rand Corp. 
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Ralph J. Eschborn, MIAS, has been 
ewe? to Chief Engineer of Jack & 

eintz, Inc. A former Air Force officer, 
he left Lewis Laboratory of NACA to join 
the firm in 1951. 


bank, Calif., as Senior Sales Engineer. 
He was formerly Stress Engineer with the 
Zenith Aircraft Division, Zenith Plastics 
Company. 

Oscar G. Velez (TM), formerly a 
Mechanical Engineer in the Experimental 
and Development Section of Ford Motor 
Company, has been named a Research 
Engineer, Engine Section, Engineering 
Research, Engineering Staff. 

J. D. Wethe (M) has been appointed 
Manager of Marketing for the Evendale 
Operating Department of the Aircraft 
Gas Turbine Division, General Electric 
Company, Cincinnati. He has been Man- 
ager of Product Service for the Jet Engine 
Department since joining G-E in 1954, 
after 11 years as an Air Force pilot and 
as an engineering officer with the Air 
Materiel Command. 


(IAS News continued on page 52) 


Harry F. Vickers, MIAS, founder of 
Vickers, Incorporated, has been elected 
Vice-Chairman of its Board. He is Presi- 
dent of Sperry Rand Corp., of which 
Vickers, Incorporated, is a subsidiary. 
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PRESIDENT’S MESSAGE 

Dear Mr. Secretary: 
Please convey my greeting to those who o 
are present with you at the foundation on 

ceremony of the United States Air Force 
Academy. In taking its place beside West on 
Point and Annapolis, the Air Force by 
Academy joins a proud company. The hi 
honored histories of the two older institu- wi 
tions provide a standard against which, in of 
future years, the excellence of the new - 
academy will be measured. I know it will ar 
be found worthy. In behalf of the N 
American people, 1 wish the Air Force F 
Academy brilliant success. tk 
Sincerely, 
Dwight D. Eisenhower te 
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OUR AIR FORCE ACADEMY—A Guest Editorial 


Excerpts from an address by the Secretary of the United 
States Air Force at the dedication ceremonies, Lowry Air 
Force Base, July 11, 1955. 


EISENHOWER has rightly called our at- 
tention to the high standards set by the older acad- 
emies. I cannot think when a place of learning has 
been established in the presence of such imposing cri- 
teria as those of West Point and Annapolis. The rec- 
ords of these two splendid institutions are filled with 
service to the United States. Graduates of West Point 
and Annapolis have been leaders of our armed forces 
for 150 years. What calamities might have befallen 
our country had we not been able to call upon them in 
our times of need! 

“Now a new element, the air, has become a part of 
our living history. The last 50 years have been marked 
by such amazing progress in aviation. This progress 
has been achieved not by machines, but by men—men 
who forced machines to obey their will. No thoughts 
of the heroism and achievement that have preserved our 
country can fail to include the brave men who worked 
and fought and died during the build-up of the United 
States Air Force. It is thanks to them that the Air 
Force is now able to interpose a shield between us and 
the terrible weapons of the Atomic Age... . 

“The iron realities of the atomic era demand that the 
Air Force be ready at any instant to execute crucial 
tasks. These tasks are of an extremely difficult pro- 
fessional nature. The burden upon individual airmen 
has become much greater than ever before. . . . Flying, 
especially military flying, makes great demands on 


character. A man aloft in the great wilderness of 
space knows a loneliness of the spirit, as well as of the 
body. There is no hand to touch, no shoulder on which 
to lean for even a moment’s respite. There is no one 
from whom to seek advice, no one to share responsi- 
bility... Only the compulsion and discipline of duty 
drives a man to the completion of his task. So it is 
the man, and not the machine, we must think of when 
we speak of air power. Thus, it is to the human ele- 
ment that the Air Force Academy is dedicated and, 
especially, to the leadership we must have if our country 
is to survive... . 

‘Leadership like this is truly priceless. It is the ob- 
jective of this new Academy to provide similar leaders 
in the future. You cadets here today face a challenge 
given to few young men, that of preparing yourselves to 
lead the most powerful war machine on the face of the 
globe, yet one which is dedicated solely to the preven- 
tion of war. 

“Peace is the great purpose of the United States. 
How often that phrase is uttered! Yet it is its very 
truth, its importance to the world, that makes it un- 
changing. It will be unchanging throughout the 
lives of you young men in this Academy. Above the 
petty problems of your careers, the tough moments that 
will try your souls—and the great moments you will 
have, too—remember that it is to the maintenance of 
peace that you are dedicating your lives. In return 
for that dedication, you will enjoy a pride that no 
worldly success can buy, and you will receive the grati- 
tude of every person in this nation worthy to call him- 
self your countryman!.. .” 
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WwW" INVITED to deliver a paper discussing ad- 
vanced education for aeronautical engineers, we 
at Convair approached the acceptance with some trepi- 
dation. We were reminded of the books on Child 
Care and How to Raise a Family written by single ladies, 
Sound Investments authored by a man worried about 
his next house payment, and Married Happiness eluci- 
dated upon by a bachelor. My brief 3 years as a mem- 
ber of a college faculty remind me that I would feel 
more at home in this session as a student than in this 
present role, were it not for one significant factor. 
That factor is this: The American Society for En- 
gineering Education has evidenced a continuing strong 
interest in molding curricula to produce engineers well 
qualified to assume the increasingly important and de- 
manding responsibility of today’s technological en- 
vironment. In pursuit of this interest, faculty and 
industry have often gathered around the conference 
table to consider problems of mutual concern. The 
merits of this open-minded approach and the fact that 
one of your stated purposes is “the adjustment of 
curricula and educational processes to changing con- 
ditions” offer very real encouragement to us of the 
aviation industry. 

The title of this paper was chosen with these thoughts 
in mind. We do not presume to suggest any radical 
reorganization of curricula. We do feel qualified to 
make some observations on advanced education for 
aeronautical engineers. The observations that form 
the basis of this presentation are the result of discus- 
sions, planning, and counseling with members of our 
Engineering Department who represent 103 engineering 
schools. These men are the products of nearly every 
area and environment in the United States, plus a 


small representation from foreign countries. They 


Presented at the Aeronautical Engineering Education Session, 
23rd Annual Meeting, IAS, N.Y., Jan. 24-27, 1955. 

* Engineering Administrative Group Assistant Supervisor, 
Fort Worth, Tex. 


Harold A. Bodley* 


Convair, A Division of 
General Dynamics Corporation 
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ADVANCED EDUCATION 
for Aeronautical Engineers 


Observations on needed changes of emphasis in the curriculum involv- 
ing closer integration of all courses—including mathematics, efforts 
to promote student interest, and development of communication skills. 


represent schools from such widely separated geograph- 
ical areas as Massachusetts and California, Michigan 
and Florida. What may be more pertinent, the college 
preparatory education of our engineers typifies the con- 
glomerate that secondary education presents. Some 
attended one-room rural schools, and some attended 
urban schools in cities representing every population 
bracket. Some prepared in schools with no laboratory 
facilities; some enjoyed the elaborate laboratory facili- 
ties available in the school systems of several of the 
major cities. These remarks are presented to indicate 
that we are fully cognizant that perhaps one of the 
major areas of consideration in the improvement of 
engineering education rests in a sound reconsideration 
of the entire area of secondary education. One further 
point is possibly in order: Some of our engineers had 
the benefit of association with a faculty neember who 
inculcated in the student a broad concept of the engi- 
neer’s human responsibilities. These men are most 
likely to develop into the leaders upon whom the 
aeronautical industry will depend in the future. 

With regard to the need for aeronautical engineers 
with advanced degrees, the following is a fair analysis 
as far as our own Engineering Department is concerned. 
In at least three of the major groups within our De- 
partment, our planning indicates that at least 50 per 
cent of the additions to these groups should have ad- 
vanced degrees in aeronautical engineering. Pro- 
jected for several years into the future, it appears that 
this requirement would be a continuing one. These re- 
quirements do not include our own engineers who are 
pursuing graduate courses as a part of our own training 
program. In some areas, specialization in graduate 
work is not as desirable as a sound general program at 
the graduate level. The rapidly advancing ‘“‘state-of- 
the-art”’ in the field of aerodynamics is currently out- 
stripping most of our engineers. The day is not far 
off when the next effort of the aeronautical industry 
will be in the hypersonic-superaerodynamics category. 
If that day is reached before aeronautical engineers 
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currently in industry have been given adequate ad- 
vanced training and before those who do graduate work 
in aeronautical engineering have been exposed to a 
more thorough effort, we face a fantastic technical 
nightmare. Having had occasion within the last few 
weeks to discuss this situation with representatives of 
other aircraft companies, I believe that our analysis of 
the need for aeronautical engineers with advanced 
degrees would be fully supported by the industry. 
We are moving into areas of investigation which chal- 
lenge the abilities of our most highly qualified people. 
The depth of penetration into new technical discovery 
which the aircraft industry will be able to achieve 
through the next few years will, significantly, be in 
direct proportion to the level of training which is avail- 
able both in the graduate school and in industry. 

Concerning our ideas with regard to courses and 
changes in curricula, perhaps an analogy from the re- 
cently concluded football season might be in order. 
Admitting the fact that a great football team is built 
upon sound fundamentals of line play, tackling, passing, 
and timing, there is, however, one individual whose 
performance never fails to excite my admiration. I 
refer to the broken field runner—the individual who, 
once free of contact with the line of scrimmage, calls 
upon all of his ability, experience, and ingenuity to 
elude the few remaining players who might block his 
way. This fast-moving, alert individual, upon whose 
ability the outcome of the game might hinge, is some- 
what like the person who has achieved an advanced 
degree in aeronautical engineering. Perhaps we should 
say there should be a likeness. One test of the validity 
or value of his advanced education might be his ability 
to carry an idea deeper through obstacles and with less 
assistance than those who have not been exposed to this 
advanced education. I realize that such a statement 
might raise an objection on the basis that such men are 
born and not trained. However, there are a few 
coaches who might take exception to this objection. 
It is the analogy in which I am interested and which I 
hope you will accept as pertinent. 

Perhaps the same factors that set an all-American 
open-field specialist above others are similar to those 
that should increase the value of an advanced degree in 
aeronautical engineering. In each case, there should 
be an ability to think freely, to move rapidly toward a 
goal, and to make constructive progress forward even 
though at times side-stepping or reversing direction 
might be necessary. 

If advanced education of aeronautical engineers is to 
produce better than average aerodynamics, aerophysics, 
propulsion, structures, and _ flight-test engineers, 
certain changes or shifts of emphasis in curriculum 
might be indicated. This shift of emphasis makes a 
great deal of difference. I am reminded of a story told 
to me by a friend following a train ride through the 
Middle West. The name of one town that the train 
was approaching really caught hisfancy. It was spelled 
Eureliar. My friend said that he looked at the station 
sign several times, but that was the proper spelling. 
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The conductor came through one door of the car calling 
out, ‘You are a liar.’”’ A few seconds later the brake- 
man came through from the other end calling out, ‘“‘You 
really are.’’ Both were calling out the name of the 
same town but with a little shift of emphasis. 

As far as courses and their presentation are con- 
cerned, there are four words that always occur to me in 
discussing this situation. These words are mathematics, 
integration, interest, and communication. It is my 
personal observation that in a thorough consideration 
of the subject at hand, no one of these words should be 
considered apart from the others. Perhaps a few ob- 
servations from our experience in the placement and 
development of advanced-degree aeronautical engi- 
neers might clarify the above statement. One of the 
factors most noticeable in our experience which re- 
flects the manner in which at least many aerodynami- 
cists are trained is this: They are ill-equipped to cope 
with the mathematics required in our work. Ap- 
parently there are still some schools that teach mathe- 
matics apart from and without relation to the basic 
engineering program. The result is that, as a man pro- 
gresses into and through his graduate work, there is 
little relationship between his courses in mathematics 
on the one hand and his courses in engineering on the 
other. Mathematics, constructively taught, forms an 
extremely important foundation in an engineering 
education. If courses in mathematics have been un- 
related to courses in aeronautical engineering, this 
foundation is weakened in direct proportion to the di- 
vergence between the two. The importance of joining 
the sides of this angle with a common base cannot be 
overemphasized. We have known of students en- 
rolled in a course in Dynamic Stability who have ap- 
proached this important course with extremely inade- 
quate mathematical preparation. We know of engi- 
neers who were exposed to courses in Fourier Series but 
had not been shown how to relate the subject matter to 
other subjects in their programs, functionally speaking. 
You will note that in these remarks the previous state- 
ment with regard to the interdependence of these four 
words is apparent. 


There is a definite feeling on the part of many of our 
engineers with advanced degrees that there had been a 
decided lack of integration of material during the pur- 
suit of their advanced degree work. A recent recipient 
of an advanced degree from a well-recognized school 
illustrates this point. During the last semester, he 
studied—as separate courses—Fluid Flow, Aerody- 
namics, and Jet Propulsion. Although there are basic 
principles common to each of these subjects, there was 
no relation within or between the courses as taught. 
At the risk of offending some people, we must honestly 
say that our observations develop the impression that 
there are some instances where math is still taught for 
math’s sake—pure math vs. applied math, ad nauseam. 
We realize that the distance between conditions as they 
are and conditions as they could be often appears to be 
infinite. We have gained the impression from follow- 
ing the work of the ASEE that one of your major objec- 
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tives is the shortening of this distance. We are aware 
of the fact that implementation of a program designed 
to eliminate one or two of the factors mentioned would 
require skillful integration of basic disciplines, sur- 
rounded by diplomacy and by sincerity of the first 
magnitude. 

Another word mentioned was interest. We are fa- 
miliar with the fact that some subjects, possibly by 
inertia, have surrounded themselves with a certain dull- 
ness of presentation or possible lack of relationship to 
present and future problems. We have seen construc- 
tive efforts made in some schools toward a solution to 
this problem. Perhaps one approach might be the 
utilization of recently released test data to approach a 
problem of immediate interest. Motivation, as we are 
all well aware, is a most potent ingredient in the suc- 
cessful attainment of any given objective. The pro- 
grams now carried on by some companies that provide 
summer assignments for students and faculty should be 
of continuing assistance in injecting this prime factor 
of interest into the curriculum. The opportunity to 
learn some of the problems that the aeronautical in- 
dustry is facing contributes directly to the realism and 
purposefulness of any individual’s approach to the 
problem through more thorough academic preparation. 
Such exposure to the actual situation in industry might 
well result in directing some effort toward the coordina- 
tion of aerodynamic courses to give the students a 
unified and common goal—that of overall aerodynamic 
design. 

Before proceeding to the fourth word, may we in- 
ject some of our thinking with regard to mathematics, 
integration, and interest. A partial solution of this 
problem might take into consideration these factors. 
The teaching of advanced mathematics might be sand- 
wiched in the Theoretical Aerodynamics course in the 
same manner that it actually occurs in industry. In 
the latter case, an analysis proceeds to the point where 
a new type of mathematics is required. The engineer 
then studies that particular type until he can success- 
fully apply it to the problem at hand. This procedure 
is followed throughout the course of the work. Such a 
scheme promotes interest in mathematics as a useful 
tool to the engineer—in contrast to the too often un- 
imaginative presentation in a conventional mathe- 
matics class. 

Regarding the general arrangement of the Aerody- 
namics course in the graduate school, it seems that it 
would be beneficial to the student if some unification 
of purpose were established. As we have mentioned, 
the student often sees no apparent connection between 
one course and another. For example, one term he 
might study Boundary-Layer Theory and the next se- 
mester Supersonic Wing Theory. Not often is a class 
offered which blends the two together. One of our 
Aerodynamic Group engineers therefore made the fol- 
lowing suggestion: Perhaps it could be arranged to 
establish as an ultimate goal the aerodynamic design 
of—say—a guided missile. The beginning graduate 
student could then be given the task of predicting the 


aerodynamic properties of that missile. He would be 
told what ultimately would have to be furnished by 
him—i.e., the lift, drag and stability, and control 
characteristics. As a result, when he studied Bound- 
ary-Layer Theory he would have an appreciation of 
the course as a means of developing the knowledge re- 
quired to estimate the skin friction, drag, and non- 
linear stability parameters he will eventually need in the 
preparation of the final report. Ina similar manner, his 
course in Wing Theory will be interpreted as a means of 
providing additional prediction methods. Homework 
and examination problems given throughout the course 
may then be based upon the missile design. And, 
finally, specific problems of this missile might be as- 
signed as thesis topics. If possible, the experimental 
aerodynamic courses in Wind Tunnel and Aeroelastic- 
ity could be geared to this same design, thus providing 
the student with data that may be directly compared 
with theory to evaluate the usefulness of the latter. 
Such a coordinated program would serve at least two 
purposes—it would provide a stimulus in studying such 
courses and would prepare the student to step immedi- 
ately into similar work in industry. 

A further activity worthy of consideration might be a 
more frequent contact between members of the aero- 
nautical engineering faculty and members of the aero- 
nautical industry. This purpose is served in part by 
programs that provide for summer employment of 
faculty members in the aeronautical industry. An 
expansion of this program would seem to indicate the 
desirability of a closer contact between aeronautical 
engineers, such as those who visit the campus to inter- 
view your students, and faculty members. Such con- 
tacts have been invaluable in informing us of research 
projects under way which pertain to immediate prob- 
lems. In discussion with faculty members, some of our 
engineers have been able to indicate the value of cer- 
tain subjects, the inclusion of which in a course would 
materially aid the graduate upon undertaking an assign- 
ment in industry. 

I do not believe these observations would be complete 
without brief reference to the important factor of 
communication. To avoid the hazard of definition, we 
shall use this word in its broadest sense. By communi- 
cation, we refer to the ability to write reports, to work 
well with other people, and to make effective oral pres- 
entations. The value of ability in this area cannot be 
overestimated. I do not suppose we shall ever know 
how many constructive ideas have been lost because of 
an individual’s inability to communicate his idea to 
others. Accurate and convincing presentation of a 
research project, test results, or any given engineering 
assignment is an absolute necessity. Too often, capa- 
ble engineers are handicapped by a lack of attention to 
this matter of conveying ideas. Quite often this lack 
is further complicated by not knowing how to read. 
The ability to read and comprehend a technical report 
within a reasonable time is critical. Instances have 
been recorded in which the difference in comprehension 
time has varied as much as twelve to one. The effect 
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this has on the completion time required for a problem 
should be apparent. 

We most certainly do not mean to imply by these 
statements that we are thinking in terms of such courses 
as “English for Engineers,’ ‘‘Public Speaking for 
Engineers,’ and others listed in some catalogs. We 
feel that such techniques can best be absorbed as a 
natural part of the graduate courses. The written 
examination reveals a student’s ability to choose and 
use words and to convey his thinking clearly. Oral 
presentations should provide insight as to performance 
in that area. 

It may be of interest to note the graduate training 
that industry makes available to its engineers. As 
stated previously, we have a firm conviction that the 
graduate school and the aeronautical industry each 
have obligations to assure that the best possible training 
is made available. Our training program for graduate 
engineers is of such scope that a thorough consideration 
would require more time than this presentation per- 
mits. Briefly, we provide advanced training in at 
least three different programs. We conduct extensive 
in-plant studies taught by our Engineering Depart- 
ment members in such subjects as Advanced Aircraft 
Structure and Fundamentals of Stability and Control 
and offer seminars in Advanced Aerodynamics and 
Aeroelectronics. These are not the only courses 
offered in our in-plant program but do constitute the 
areas made available for advanced study by aeronauti- 
cal engineers. A second program that we conduct and 
sponsor makes available study for, and the award of, 
Master’s degrees in conjunction with a local university. 
A third area in which we are active involves attendance 
by selected engineers at special training classes such as 
those offered by The Massachusetts Institute of Tech- 
nology and the Universities of Pennsylvania, Michigan, 
and Purdue. 

With all of our attention to the critical shortage of 
engineers and the adjustment of curricula and educa- 
tional processes to meet changing conditions, let us not 
lose sight of the individual. I can understand why the 
young engineering graduate of today might think of 
himself as a unique and highly desired individual. In- 
dustry and Government must bear a heavy responsi- 
bility for the development of some egocentric graduates. 
There has been no dearth of material concerning the 
extreme shortage of, and increasing demand for, engi- 


neers. The miracle of it all is not that some few engi- 
neer graduates are overimpressed with their impor- 
tance—the miracle is that the majority are sincerely in 
search of the best opportunity available. And, the 
majority still is a group that reflects credit upon the 
engineering schools of this country. 

Regardless of his technical ability, the engineer 
throughout his professional life, works in the reflection 
of a human equation. The development of this equa- 
tion requires an understanding and appreciation of all 
the variables that make up the human personality. A 
sound technical background, the ability to get along 
with people, and the technique of getting others to work 
for and with him predict an extremely constructive 
career for the individual so qualified. 

We could not conclude this presentation without re- 
ferring again to our initial hesitation. We sincerely 
trust that our thinking will be accepted in the spirit 
in which it is offered. We are vitally concerned about 
the low percentage of engineering graduates who choose 
the classroom and the laboratory for their careers. 
We are well aware of the need for modern equipment 
in some school laboratories and for more adequate class- 
room space. Weare thinking seriously about the many 
well-qualified high school graduates who are unable to 
enroll in engineering schools because of financial hard- 
ship. The effect of the lengthening shadow of military 
service on the college student today is a problem we all 
face. 

We present these ideas for whatever they may be 
worth. We commend the most excellent work being 
done and the desire to search continually for ways of 
improvement. We believe the presentation of a paper 
to be the least effective approach. We would welcome 
conferences between representatives of college faculties 
and the aeronautical industry to consider this problem 
of ‘‘advanced education for aeronautical engineers.” 
We would be happy to expand our present program of 
campus contacts in which this and related subjects are 
discussed. We believe this problem demands contin- 
uing vigilance. We are convinced that the very se- 
curity of the United States might someday depend 
upon the accuracy and efficiency with which these 
problems are approached and solved. We submit for 
your reflection that faculty and industry have a com- 
mon and inescapable obligation to think and work to- 
gether. 
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GRADUATE STUDY 
in Aeronautical Engineering 


A discussion by an air-frame manufacturer of 


the advantages of advanced training to the engineer and his company. 


Wm OBTAINING BACKGROUND MATERIAL for 
these comments, I asked the head of one of Mar- 
tin’s engineering departments what kind of academic 
background he wanted for the engineers in his charge. 
He answered, ‘‘Give us the men from the toughest de- 
partment in the school. We want engineers who can 
deal with any problem using fundamental principles, 
not handbooks of specific formulas or memorized in- 
formation.” 

In his job, this man exercises acute technical judg- 
ment and allocates several hundred engineers to im- 
portant jobs. Some of you may ask whether his pro- 
nouncement, allowing a wide diversity of academic 
backgrounds, can be made to work in an air-frame 
manufacturer’s complex engineering organization. For 
a partial answer to this question, let us examine the 
organization of the Martin Engineering Division and 
the academic background of the people in the various 
engineering departments. 

There are eight departments within the division, as 
shown in Fig. 1. They are: Project, Advanced Design, 
Aerodynamics, Electromechanical, Production Design, 
Structures, Flight Test, and Electronics. The Project 
Department acts as the executive group in the evolution 
of any new aircraft or weapon system. Its members are 
chosen for their supervisory, as well as their technical, 
ability. The Advanced Design Department is charged 
with the formulation of new aircraft conceptions. The 
staff, therefore, is made up of systems and operational 
analysts. Some are engineers, but many are econo- 
mists, geographers, meteorologists. 

Under each department there are a number of sec- 
tions. The technical section provides the needed man- 
power for a project; each acts as a pool and as a source 
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of reference information. From it, engineers are drawn 
off to work on a project. To the pool they return for 
consultations or for reassignment when they have 
completed their tasks. 

In Fig. 1, only the Aerodynamics and Structures sec- 
tions are shown. They are, obviously, the most ger- 
mane to a discussion of the curricula in the fields of 
aeronautical engineering. Approximately 21 per cent of 
the degrees held by engineering and scientific personnel 
in the division are in aeronautical engineering. 

Fig. 2 shows the existing per cent distribution of 
academic degrees within each department. 

But how does this distribution satisfy the needs of the 
division? I went to the Vice-Presidents of Engineering 
and Advanced Design, to the Coordinator of Engineer- 
ing Personnel, and to engineers from all of the depart- 
ments for an answer. 

Many of these men told me that they believed the ad- 
vantages of one degree over another would vanish in 2 or 
3 years if the engineer was ambitious and well 
grounded in fundamentals. But they were not unani- 
mous on this point. If native ability and quality of 
training are equal, the man with an aeronautical engi- 
neering degree would be preferred for many positions in 
the Aerodynamics and Structures departments. Even 
neglecting problems in availability, only the Aerody- 
namics Section of the Aerodynamics Department would 
prefer to have aeronautical engineering graduates ex- 
clusively. Such sections as Wind Tunnel and Struc- 
tures Design would like about half of their engineering 
personnel to be aeronautical engineering graduates. 

But suppose there are not enough such graduates? 
What degree would be the most satisfactory substitute? 
When I asked this question of the same people, the most 
frequent answer was ‘‘mechanical engineering.” The 
men who gave it went on to explain that the mechanical 
engineer from most schools has a solid grounding in 
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thermodynamics and heat transfer. Such an engineer 
can be readily absorbed into work in aerodynamics. 
The vibration courses given to mechanical engineers 
equip them for tasks in structural dynamics. 


The civil engineer is remarkably suited to structural 
design, and, availability of aeronautical engineers not- 
withstanding, about 40 per cent of the beginners in 
structures design would be civil engineers. 

If a physicist or mathematician is interested in ap- 
plied work, he is evidently a candidate for almost any 
job in engineering. The company officers, the personnel 
man, and the department heads whom I interviewed 
told me that many physicists and mathematicians are 
doing excellent work in aerodynamic heating, aeroelas- 
ticity, dynamic stability and control, flutter, and, of 
course, automatic control. A physicist or mathema- 
tician, I was told, is much to be preferred to an engi- 
neering graduate who is weak in physics or mathe- 
matics. 


If, then, the man’s academic field is considered to be of 
secondary importance to the quality of his mind and of 
his training, how is graduate work in his field regarded? 

I asked these same people for their evaluations of ad- 
vanced degrees. Almost all of them told me that they 
felt a man’s ability to deal in fundamental principles 
more important than the number of degrees he holds. 

It is strongly urged that the student engineer be re- 
quired to begin each practice problem in terms of basic 
relationships—e.g., F = M(dv/dt) or 2F = 0. Such an 
approach would be more difficult for both the teacher 
and student than starting with derived formulas, and 
fewer problems could be tackled. But the solution of 
these few which hammer home fundamentals, will be 
of greater value to the engineer who must meet the 
challenge of new problems than reams of problems in- 
volving slide rule exercise. Even the rapid changes in 
the air-frame industry will not render basic relation- 
ships invalid. (Obviously, this idea applies to both 
graduate and undergraduate study.) 


The men whom I interviewed expressed, in per- 
centage, their opinions on the number of advanced de- 
grees they wanted for their engineers. Some thought 2 
per cent with doctorates was enough; others thought 
15; the mean was about 8 per cent. They considered 15 
to 20 per cent of the engineering staff with master’s de- 
grees to be sufficient, and the largest fraction urged was 
40 per cent. 

All of them thought that future developments in the 
air-frame industry will make advanced formal training 
more desirable than it is now 

These contributors found that no single set of profes- 
sional traits characterized the engineers with doctor’s 
or master’s degrees. Many are quick to take the 
initiative on a job, but others are extremely slow. 
There seems to be little middle ground. Those who do 
not take the initiative seem to be immersed in one phase 
of a problem. They appear to wish that someone else 
would deal with it as a whole while they pursue their 
special interest. 
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A.E.| M.E.] E.E.| C.E. 
Eng'g]| Etc 

Project 18.21]30.3 |18.2 | 6.1 |15.4 | 12.1 
Advanced Design 23.4111.7 | 8.3 | 1.7 415.0 40.0 
Aerodynamics 52.0126.0 | 4.7 2.0 15-3 
Structures 27.8]21.8 | 2.1 [30.0 | 6.9 | 11.5 
Electro-Mech. 7-21 34.3 136.7 | 0.7 | 7-9 | 13.3 
Electronics 2.4] 4.2 165.5 8.5 | 19.3 
Prod. Design 12.8]46.5 | 7.0 | 8.0 |12.8 | 12.8 
Flight Test 50.0]16.6 |16.6 16.6 


I was told that the greatest asset of the man with an 
advanced degree is his superior ability in analysis. The 
Ph.D. with confidence in the face of entirely new prob- 
lems plunges forward with ideas, while others go slow. 
But if he lacks confidence, the engineer with a master’s 
or doctor’s degree demands too much refinement of data 
before wading into the unknown. In any event, ad- 
vanced formal training should prevent him from 
imitating the bridge engineer who refused to build con- 
tinuous bridges because he could not analyze them. 

The men I interviewed also said that they find the 
judgment of Ph.D.’s is generally superior because of 
greater mastery of their subjects. As with initiative, 
however, a minority of them avoid the exercising of 
judgment; they prefer intensive engineering research 
in one restricted specialty to making engineering de- 
cisions. Obviously both kinds of skill are needed, but a 
man with advanced training who sidesteps questions 
of judgment is not bringing to his job the full use of his 
academic background. You, as educators, realize that 
the association a student enjoys with outstanding 
scientists, while pursuing advanced studies, can be as 
important as the curriculum itself. We, in the air- 
frame industry, would like to be able to take advantage 
of this experience, as well as the technical proficiency 
that the engineer has acquired in formal courses. 

The engineer with advanced training, I was told, 
should be—and usually is—more flexible than others in 
taking on a variety of assignments. But again, some 
few reduce their usefulness and hinder their own ad- 
vancement by refusing to tackle problems outside a 
narrow field of interest. 

Advanced formal training—according to the men I in- 
terviewed—has not, of itself, made engineers better 
supervisors. Those who are good executives or ad- 
ministrators owe this to personal qualities rather than 
to their particular academic training. The men I 
talked to suggested ways in which the engineering school 
could increase the supervisory ability of students. I 
will present these later. 

Opinion is unanimous that advanced training in- 
creases technical knowledge. But the comparative ad- 
vantage of the engineer with the master’s or doctor’s 
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degree in the air-frame industry will not endure if he 
rests on his oars. Excellence is measured by per- 
formance, not academic standing. 

Moreover, knowledge is valuable only if it can be 
communicated. Too often, I hear, Ph.D.’s express sim- 
ple ideas in formidable terminology. They seem to be 
impelled by a desire to prove their superiority, but we 
are convinced of their technical superiority before they 
arrive on the job, and this defensive attitude serves 
only to place another obstacle in their paths. 

Actually, I was told, the only obstacles before the 
engineer with a master’s or doctor’s degree are self im- 
posed. Men of this caliber in the Martin Company are 
performing well in almost every kind of job in the En- 
gineering Division, however their success is most notable 
in staff and research positions. 

I asked whether any of the observed deficiencies 
among engineers could be remedied by changes in the 
engineering schools’ curricula. Again, I received the 
answer that specific technical courses are less important 
than the scholastic standard set and general pedagogical 
approach. If the student is thoroughly grounded in 
fundamentals, he should be ready for any assignment, 
no matter in what branch of engineering he was trained. 

The technical portion of the curriculum for graduate 
studies in aeronautical engineering should, and does, 
stress the importance of mathematics and classical 
mechanics. There is general agreement that the tech- 
nical portion of the Ph.D. curriculum should be made 
up from the subjects in the list that follows. (The same 
list could be used as the basis for the curriculum for the 
master’s degree.) 


* Advanced Calculus 
Theory of Functions 

* Numerical Methods in Mathematics 

Advanced Differential Equations 
(If he does not study applications of the Laplace Trans- 
form, Matrix Theory, Bessel’s Functions, etc., in his under- 
graduate program, these should be included.) 

Statistics—Theory and Application 

Dynamic Stability and Control of Aircraft 

Boundary-Layer Theory 

Heat Transfer 


* 


* Supersonic Aerodynamics 

Aerodynamics of Finite Surfaces 

Aeroelasticity 

Unsteady Aerodynamics 

Servomechanisms 

Advanced Structural Mechanics 
(This might include such courses as Theory of Elasticity, 
Theory of Elastic Stability, Structural Vibration, Theory 
of Plasticity, and Time-Dependent Properties of Ma- 
terials.) 


It is the opinion of the engineers who contributed to 
this commentary that courses in the humanities, social 
sciences, and business should be integrated into the 
curricula for both the master’s and doctor’s degrees. 


(Continued on page 34) 


* Subjects to be concentrated on for the man seeking only a 
master’s degree. They might be reduced in content or divided so 
that they require fewer semesters than are necessary in the 
Ph.D. curriculum. 
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SAFETY AND RELIABILITY 
as Design Parameters 


INTRODUCTION 


c IS A TRUISM to say that every airplane design is a 
series of compromises. This always has been true 
and always will be true. The best airplane for a given 
purpose is the one in which the best compromise of all 
of the parameters is achieved. Maximum performance, 
strength, and pay load, minimum weight, and low 
operating and initial costs present conflicting design 
requirements. Frequently a gain in one respect must 
be paid for by a sacrifice in others. In the same way, 
safety and reliability, which are closely interrelated, 
may result in requirements that conflict with other de- 
sign parameters and consequently impose penalties in 
performance, weight, or costs. 

It is true that safety is relative and thus in itself in- 
volves compromise. Absolute safety would mean 
complete freedom from accidents. While this is an 
ideal that has never been achieved by man in any means 
of transportation, and it would be unrealistic to con- 
sider it attainable in aviation, absolute safety still must 
be our goal. The basic regard for individual human 
life which is an inherent part of the Judaic-Christian 
culture imposes this responsibility upon all those en- 
gaged in the manufacture and operation of aircraft. 
This responsibility cannot be compromised. Just as 
we require that every new aircraft model be faster or 
more economical or have greater range than the best 
existing aircraft of the type, so must we require that it 
be safer. In order to achieve this, it is essential that 
both safety and reliability be considered as basic de- 
sign parameters, in the same manner as aerodynamic 
performance, operating costs, or pay load, and be 
given full consideration from the time that a new 
design is first conceived. We cannot achieve safety 
if we assume that safety features may be incorporated 
only if they have no adverse effect on other design 
parameters. 


Presented at the Flight Safety Session, 23rd Annual Meeting, 
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The need to consider in initial 
slages of design past accident 
experience, ‘failure analysis,” 
and component reliability in order 
to ensure high airplane 
**performability.” 


William |. Stieglitz* 
Republic Aviation Corporation 


On the other hand, it must be emphasized that, in 
many instances, adequate consideration of safety in the 
initial stages of design can result in the achievement of 
safety objectives without penalty in other respects. 
Frequently, the increased weight and complexity 
charged to safety features are the result of efforts to 
correct deficiences after the design is already set. In 
any case, even when some penalty for safety is unavoid- 
able, the extent of it can be held to a minimum if the 
problem is recognized in the initial stages of design. 


THE Cost oF ACCIDENTS 


In design evaluation, the adverse effect of lack of 
safety or reliability must be considered. For example, 
it is frequently argued that safety features, by increas- 
ing weight, reduce aircraft performance. Yet an air- 
plane that is grounded for maintenance is not perform- 
ing at all, no matter how fast it could fly nor how many 
passengers it could carry were it in commission. Simi- 
larly, the estimated time of arrival on a pilot’s flight 
plan is meaningless if the airplane crashes en route. 

In terms of economics, the cost of accidents can far 
outweigh any potential savings gained by eliminating 
safety features. It has been stated by Christenson! 
that a catastrophic accident to a present-day transport 
airplane results in a loss of approximately 5 million 
dollars. He also points out that, whereas today a 
transport airplane costs from 1 to 2 million dollars, 
future transports probably will cost between 4 and 5 
million dollars and will carry twice as many passengers 
as most current designs. From this it would appear 
that the approach to evaluating a safety change must 
not be, ‘‘Can we afford to do it?” but rather, ‘““Can we 
afford not to do it?” 

The same basic considerations apply to military air- 
craft. Lack of reliability results in excessive main- 
tenance and aborted missions. Accidents resulting 
in the destruction of military aircraft cause not only 
economic and human loss but also an impairment of our 
military strength. 
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EVALUATING Past EXPERIENCE 


It is indicated above that safety and reliability 
should be considered as parameters in arriving at basic 
design compromises. The problem is how to assign 
values to serve as a basis for these compromises. With 
types of systems and installations which have been 
used in the past, previous experience provides a guide 
as to the probability of failure. Where accidents have 
occurred in the past as a result of a given design fea- 
ture, it can readily be demonstrated that repetition of 
the same design will probably result in further acci- 
dents. It is essential, however, that not only the acci- 
dent record but also the entire history of malfunctions 
be studied. It has frequently been said that the differ- 
ence between an incident and an accident is largely a 
matter of luck, depending on the time and place at 
which the incident occurs. A failure that does not 
even occasion an unscheduled landing when it occurs at 
20,000 ft. can be catastrophic at a critical point on 
take-off. In evaluating past experience, any incident 
that might, under any circumstances, have been an 
accident must be considered as though it had been an 
accident. 


Careful study of the entire record of malfunctions is 
important for still another reason. The total number 
of accidents that result from a specific cause factor is, 
fortunately, usually too low to yield sound statistical 
probabilities. When, however, all related or analogous 
malfunctions are considered, it should be possible 
to arrive at failure probabilities that have statisti- 
cal validity. Such figures greatly simplify the task 
of the safety engineer in demonstrating the penalties 
that may be incurred as a result of incorporating a 
particular design feature. 


It might be noted in passing that there are cases 
where statistics are not necessary; where the hazard 
is so obvious that even one case is sufficient to prove a 
point. As Lederer has said, ‘If I touch a hot stove 
once, I do not need a series of additional contacts to 
know that I shall burn myself if I touch it again. One 
statistic is enough. Common sense tells me that.’” 
One such statistic would be enough for Mr. Lederer. 
On the other hand, the history of aircraft accidents in- 
clines the author to the belief that there are people who, 
having burned one hand, deliberately touch the stove 
with the other. From the standpoint of pure theory, 
this may be a sound approach, investigating whether 
right- or left-handedness was a cause factor. It does 
overlook the common-sense recognition of cause and 
effect and the basic principles involved—i.e., the stove 
remains hot and hot stoves hurt hands. 


In evaluating past experience, it is essential that the 
fundamental principles involved are recognized rather 
than merely the details of the particular application. 
Littlewood* gave an example of this in the 1952 Wright 
Brothers Lecture. An incident that almost resulted in 
an accident occurred on an early DC-3 as the result of 
the tearing of an inflatable deicer boot under operating 
pressure. Further incidents of this type were prevented 
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by the incorporation of reinforcing strips in the boots to 
stop tears before they had progressed more than a few 
inches. Littlewood pointed out, however, that we had 


failed to design tear resistant characteristics into pres- 


sure cabins. During the past year, there have been two 
catastrophic accidents that possibly might have been 
only incidents had the fuselages possessed adequate 
tear resistance. 

In this case, the design deficiency in rubber deicer 
boots was recognized and eliminated; unfortunately, 
the basic principle as it applied to all types of pressure 
vessels was overlooked by many designers. All too 
often fundamental defects in design reappear in new 
applications. 

It is shown by the above example that, even in the 
design of totally new types of systems, some benefit 
can be derived from experience if the basic principles 
involved in past failures are considered. It is, however, 
also necessary that analogous conditions, as well as 
analogous systems, be recognized. Admittedly, the 
analogy is not always obvious. 


‘FAILURE ANALYSIS”’ 


Although past experience thus provides a guide and 
is a useful tool in evaluating failure probabilities, the 
basis of safety design compromises must remain largely 
a matter of judgment and cannot be reduced to a 
simple mathematical equation. The writer believes, 
however, that application of what might be called a 
“failure analysis’ can provide a sound basis for design 
decision. It is common design practice to make func- 
tional analyses of systems to determine how well they 
will perform their intended function. The purpose of 
failure analysis, on the other hand, is to determine all 
possible types of failure, the probability of each occur- 
ring, and the possible consequences of such failures. 
If a given failure can have catastrophic results, definite 
measures must be taken to safeguard against it. If, 
however, the results from a failure are not serious, and at 
most will cause a minor incident or a delayed flight, 
then safety is not involved primarily, and the evaluation 
is an economic one of weighing the cost of remedial 
action against the cost of such potential delays. 

For example, consider a power-actuated flight control 
system in which it is possible during ground operation 
to run the system past its normal flight limits and by so 
doing buckle a push-rod. If this damage is not detect- 
able on the ground and can result either in jamming of 
the controls or failure of the buckled rod in flight, the 
system must be so modified as to preclude the possibil- 
ity of such damage. If, however, there will be no 
serious adverse effect and the most that will be in- 
volved will be replacement of the damaged member the 
next time the aircraft is inspected, a minimum in cost or 
added complexity would be justified to prevent the 
occurrence. 


Between these two extremes would be the case where 
there would be a potential failure in flight, but mal- 
functioning of the control system would occur which 
would be readily detectable on the ground prior to take- 
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off. In this case, the decision must depend on the ex- 
perience and judgment of both the operator and the 
manufacturer. It must weigh the confidence that 
either ground or flight crews would detect the mal- 
function every time as against the catastrophic conse- 
quence of their failure to do so. The obviousness of 
the malfunction would, of course, be a factor in such a 
decision. 

This example includes consideration of both the type 
of failure and the consequences thereof. The third 
phase of failure analysis, failure probability, involves the 
concept of reliability. This can be defined as the prob- 
ability that a failure will not occur during a specified 
time of operation under given environmental conditions. 
The time element in this definition is the most critical 
factor from the standpoint of the interrelationship be- 
tween reliability and safety. No matter what the 
consequences of a failure might be, there would be no 
need for any corrective action were there the certainty 
that the failure could not occur during the required 
operating life of the unit. In order to estimate re- 
liability during design stages, therefore, it is necessary 
that the operating life of a system under service con- 
ditions be correlated with the requirement for the air- 
plane. 


SYSTEM RELIABILITY 


It should be noted that we are dealing here with the 
reliability of the entire system rather than with that of 
individual components. When components are in- 
stalled in series, the resultant reliability is the product 
of the reliabilities of the individual units. System re- 
liability, however, will be lower than this product be- 
cause of the possibility of failure of connecting elements 
in the system. Here consideration must be given not 
only to mechanical failure of elements but also to the 
possible effects of human error in either installation or 
maintenance. It is true, as has been frequently stated, 
that the more components there are in a system, the 
lower the resultant reliability will be. Therefore it is 
desirable to keep the number of components small; 
however, in many instances the addition of components 
can result in greater reliability by preventing a system 
failure when a temporary malfunction of some unit 
occurs. The simplest example of such an application 
is the installation of relief valves in high-pressure sys- 
tems of any type. 


RELIABILITY INDICES 


It is obvious that no realistic estimate of system re- 
liability can be made without sound data on component 
reliability, and up to the present time this has been 
lacking. There is a need for the development of quanti- 
tative reliability indices for all types of equipment 
which are used in aircraft systems. The development 
of such indices, however, requires a broad statistical 
base, and, therefore, the pooling of service records of all 
operators and manufacturers would be of inestimable 
value. Several things can be gained from such an 


approach. First, sound data on which to estimate 
service life and hence component and system reliability 
for a new design; second, knowledge of failures that are 
common to units of a given type, thereby focusing at- 
tention on basic shortcomings in existing equipment; 
third, data on applications for which specific types of 
equipment have proved unsatisfactory. 

So far, the only approach to this has been through 
informal exchange of information among manu- 
facturers and operators, but even this has demon- 
strated the value of such pooling of data. There is, 
however, the need for accurate quantitative data. Itis 
realized that such a program would be a large under- 
taking, and a problem would exist in finding an agency 
to conduct such studies. Nevertheless, great benefits 
in aircraft safety and reliability could result. 

A small-scale study of the general type proposed has 
demonstrated the need for a broad statistical base. 
It also, however, pointed up the problem of selecting a 
suitable yardstick for measuring reliability. This study 
covered a period of approximately 300,000 hours of 
operation by a group of approximately 3,500 units, and 
50 failures were experienced. From this, it could be 
concluded that one failure could be anticipated in every 
6,000 hours of operation; yet it can be seen that the 
mean operating time per unit, during the time covered 
by the survey, was only approximately 85 hours, so it 
could also be argued that 50 out of 3,500 units, or ap- 
proximately 1!/. per cent, would fail at a service life 
of 85 hours. There were, however, six different types 
of failures involved, and the mean operating time for 
each type of failure ranged from 80 to 170 hours. 

Obviously, care must be used in interpreting such 
numbers, and both a statistical and an engineering anal- 
ysis are needed if dangerously false conclusions are to be 
avoided. The 6,000-hour figure, for instance, would be 
of value to an operator in anticipating the frequency 
of failure during operation of a fleet under the same 
conditions but is no indication of the reliability of the 
unit. 


NEw EQUIPMENT 


When new types of units or even new products of an 
existing type are considered, there is at present ab- 
solutely no basis for any estimate of reliability. Pro- 
curement specifications, including MIL and industry 
specifications, require that for qualification one unit be 
subjected to a life-cycle test or to operation through a 
given number of cycles. Frequently, the test unit is a 
handmade pilot model. The effect of manufacturing 
tolerances and quality control on operating life is com- 
pletely unknown, as is the effect of normal permissible 
variations in material. It is obvious that no sound 
assumptions of reliability can be made from such limited 
data. Here, one statistic is not enough—common sense 
tells us so. 


RELIABILITY AND SAFETY 


If analysis shows that a given system does not have a 
sufficiently high degree of reliability to satisfy the oper- 
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ating requirements of the aircraft, there are several 
possible approaches in design. First, the system can 
be completely redesigned in order to obtain greater 
reliability; second, as indicated previously, additional 
components can be added to offset the effects of pos- 
sible malfunctions; third, critical components can be 
replaced with units of greater reliability; and fourth, 
duplication or even triplication of the system can be 
provided. As Tye* has shown, the probability of 
independent failure of two units in parallel is the square 
of the probability of failure of a single unit. Thus if a 
given unit has a failure probability of one in a thousand 
—i.e., a reliability of 99.9 per cent—the probability of 
simultaneous failure of two units in parallel is one in a 
million. It is admitted that where units are in parallel 
the overall reliability is reduced, in that the chance of a 
single failure is doubled. On the other hand, if the 
failure of a system can be catastrophic there can be no 
alternative to duplication. Power-actuated control 
systems are an example of such an installation. No 
possible increase in reliability can make a single system 
acceptable in such an application. 

Although there has been much criticism of duplica- 
tion of systems on modern aircraft, we have neverthe- 
less recognized the basic need for years. The writer 
cannot imagine any air line being willing to accept the 
risk of using a single-engined aircraft in long-range, all- 
weather operation, even if the CAB permitted it. 

It is obvious that where component reliability is 
adequate, or where a reasonable improvement can make 
it so, duplication of systems should be avoided. Evalu- 
ation of the need for duplication has been thoroughly 
discussed by Tye. 

One factor remains to be considered in assessing an 


acceptable level of reliability for any system. We are 
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basically concerned with the complete airplane, and 
the probability of a failure occurring is the sum of 
the failure probabilities of all parts. Therefore, the 
reliability of any one item must far exceed the level 
considered as acceptable for the airplane. 


CONCLUSION 


Our concern must be with evaluation of the overall 
capabilities of an airplane. No such evaluation is 
realistic if it does not include reliability and safety. 
These factors, therefore, must be considered as basic 
design parameters and given full weight in all design 
compromises. It is too often thought that safety has 
an adverse effect on airplane performance. The dic- 
tionary definition of performance implies completion 
or accomplishment, and in this sense safety and re- 
liability are part of the overall performance of an air- 
plane. Without them, the term actually defines only 
potential performance; how an airplane could per- 
form—if it were reliable, if it were safe. 

There is need for a new term to express overall air- 
plane capability, encompassing performance, reliability, 
and safety. The author suggests the word ‘‘performa- 
bility.”’ 
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Graduate Study in Aeronautical Engineering (Continued from page 30) 


This may be surprising and even disquieting to some of 
you, inasmuch as there is disagreement among engi- 
neering educators on the importance of these subjects in 
the undergraduate curriculum. 

The specific subjects mentioned to me were philoso- 
phy, economics, psychology, and management. It was 
impressed on me that these should not be unrelated 
fragments—3 hours of ‘‘Psych 224,” 2 hours of ‘‘Econ 
414."" They must not serve only as a nuisance to the 
student nor as a haven in which he can catch his breath 
in the pressure of a heavy schedule of technical courses. 

The engineers who suggested these subjects believe 
that the nontechnical courses would make the man 
more valuable to the company, even in the restricted 
sense of ‘“‘how much money is he earning for us?’’ He is 
a member of a division numbering between 500 and 
8,000 people, depending on the company. More than 
500 engineers may be engaged in the design of a single 
model. If the engineer is to use his knowledge effec- 


tively, he must understand human problems and rela- 
tions. He must be able to communicate his ideas. I 
was told that the ratio of communication ability to tech- 
nical ability is lower in many engineers with master’s 
or doctor’s degrees than in their colleagues who have 
only a bachelor’s degree. Of course, this is not related 
to a man’s college training alone. 

In summary, the particular subjects that an engineer 
studies in college are not of the first importance; the 
addition or deletion of a course will not make or break 
the engineer. 

The student—at both the undergraduate and 
graduate levels—should solve problems using funda- 
mental principles. He should also be trained in the 
fundamentals of human relationships—in language 
and in social and economic organization. In order to 
make his work rewarding—and his efforts most effec- 
tive—the engineer in industry must be able to relate 
himself and convey his ideas to his colleagues. 
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A summary of German, Swedish, 
British, and American ex perimen- 
tation with ejecticn seats and a 
forecast of possible future develop- 
ments to the complete capsule. 


Escape from High-Speed Aircraft 


Richard H. Frost* 


Stanley Aviation Corporation 


ESS THAN TWELVE YEARS AGO, the topic of escape 
L from high-speed aircraft would have been deemed 
unworthy of presentation at a technical meeting in this 
country. Everyone in the industry knew all there was 
to know about the subject and had for the preceding 
25 years. Of course, it would have produced the ideal 
paper from the viewpoints of both audience and author 
because only six words would have been required to 
describe the system—‘‘Open the hatch and bail out!” 


Today the situation is so vastly different that multi- 
session symposia have been devoted solely to this sub- 
ject. Hundreds of scientists and engineers are de- 
voting their careers to it, a number have risked their 
lives, and some have been injured in tests concerned with 
it. Development and production of emergency escape 
devices have become major fields of specialization for 
companies like my own. Thus, it does not seem out of 
order to attempt a summarization of work performed to 
date and a forecast of future developments expected in 
this most interesting and satisfying area of the aeronau- 
tical field. Perhaps this review may even help bring 
forth the most worthwhile development of all—increased 
coordination between the many groups involved in 
various aspects of this effort, to the mutual benefit of 
all, especially the men who fly in high-speed aircraft. 


Prior to World War II, the vast majority of flight 
emergencies that culminated in necessity for escape from 
the aircraft occurred in tolerable environments and at 
speeds such that muscular effort was usually sufficient to 
Separate the man from his machine. However, by 
1943, an Air Force study of the previous year’s emer- 
gency jumps showed that 12.5 per cent were fatal and 
45.5 per cent resulted in injury; it further disclosed 
that by far the greatest proportion of the fatalities oc- 
curred in attempted escape from the highest speed air- 
craft—i.e., the fighter airplanes—and that collision with 
aircraft structure was responsible for a number of the 
deaths and injuries. The trend in these statistics with 
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respect to increasing airplane performance was re- 
emphasized when a study of the following year’s 
emergency escapes from fighter airplanes showed an 
increase to 15 per cent fatalities and 47 per cent in- 
juries. 

At about this same time, the answer to the problem 
was disclosed in combat in the same way that use of 
parachutes for air crews had been demonstrated in 
World War I—the Germans began using the safety 
device, in this case ejection seats. Postwar investiga- 
tion revealed that the Germans had anticipated the 
problem to a far greater extent than we and had actually 
begun research on the subject in 1939. A multipronged 
attack on the fundamentals followed, to such effect that 
by 1944 a directive could be issued requiring all fighters 
to be equipped with ejection seats. Installations were 
made in a number of Heinkel types—in the ME 163 and 
262—and, as a matter of fact, by the end of the war, 
ejection seats had been used for emergency escape 60 
times. Fig. 1 shows the ejection seat and _ ballistic- 
type catapult used in the He 162. 


Time will not permit description of the German re- 
search and development, but it is fascinating to realize 
its extent and the applicability of most of the results 
today: 

(1) They had proved the need for ejection seats by 
analytical studies showing that a man emerging from 
the cockpit of an average-sized fighter, flying at 500 
m.p.h. at 1,000 meters, has a velocity in the order of 
90 m.p.h. relative to the tail as he passes it. (In a 
number of the reports upon which this paper is based, it 
is impossible to tell whether speeds mentioned are true 
or indicated air speeds. However, since the latter is 
obviously of more value, it should be assumed that in- 
dicated air speed is meant unless otherwise stated.) 


(2) Further, this study showed the deceleration of the 
man ejected at this speed to be of such magnitude that 
major dynamic pressure effects are reduced to relative 
insignificance in 2 sec. after ejection, and in 6 to 8 sec. 
the escapee’s speed is reduced to ordinary free-fall ter- 
minal velocity. 
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(3) They had investigated human tolerance to the 
accelerations, tumbling, and air blast associated with 
ejection, adopting limits as follows: 

(a) For positive acceleration parallel to the spine 
20g’s for 0.1 sec., 25-27g’s for 0.01 sec. 

(b) For negative acceleration parallel to the spine 
10g’s for 0.1 sec. 

(c) For transverse acceleration perpendicular to the 
spine—at least 24g’s for 0.1 sec. 

(d) For ‘‘tumbling’’ (believed to refer to spinning 
about the longitudinal axis of the body) 
at least 90 r.p.m. for 1 min. 


rotations of 


(e) For airblast on unprotected face—530 m.p.h. for 
2 sec., provided mouth and eyes are closed. 

(4) They had proved qualitatively the benefit of arm 
rests to alleviate the spinal compression produced by 
upward ejection and the value of structural support for 
all parts of the body. In line with this, they were 
using fixed hand grips on the arm rests, with a two-stage 
triggering arrangement incorporated in one of the grips. 
The first motion fired the canopy remover and unlocked 
the catapult trigger, which was then squeezed to fire the 
seat catapult. 


(5) They had considered and discarded the lever- 
(or, as Shakespeare would put it, ‘“‘hoist with own pe- 
tard’’) type of ejection device, in which a spring-loaded 
boom hinged near the tail of the airplane is used to lift 
the pilot out of his seat and hurl him over the airplane 
tail. Similarly, they had at least discussed application 
of JATO in lieu of catapults. 


(6) They had developed and tested spring-, com- 
pressed-air-, and powder-type catapults and recognized 
the effect of ‘‘jolt,’’ or rate of applying catapultic ac- 
celeration, in causing spinal injuries. 

(7) They had developed and used ejection test towers 
but recognized that the results obtained on these, and 
from their wind-tunnel and other conventional analyti- 
cal and test methods, were no substitute for results ob- 
tained on flight tests. 

(8) Along with all the other components of the system 
for escape from high-speed aircraft, the Germans had 
developed new parachute types, most notably the guide 
surface configuration, which were characterized by safe 
development at much higher speeds, by lower opening 
shock, and by greater stability than conventional para- 
chutes. 

(9) They had discovered the negative lift character- 
istic of occupied ejection seats emerging upward into 
a slipstream, a deficiency that is of tremendous impor- 
tance in computing tail clearance trajectories. In 
addition, they were aware of the influence on trajectory 
of another factor that is frequently disregarded— 
namely, airplane acceleration at the time of the ejection. 

(10) They had recognized the necessity for develop- 
ment of automatic-opening parachutes, of downward 
ejection seats, and of capsules for escape above 50,000 
ft., although it appears that relatively little develop- 
ment along these lines had been initiated by the end of 
the war. 


19355 


German aeromedical workers considered the develop- 
ment of the ejection seat their greatest contribution to 
flight safety during the war. Certainly those familiar 
with the state of the art today will concur; practically 
all of the fundamentals (and many of the details) were 
thoroughly established by this early work, and the 
ideas that were presented for future development are 
exactly those upon which we have been working ever 
since. 

The Royal Swedish Air Force appears to have been 
the second to engage in ejection seat development, 
possibly because of information obtained from the Ger- 
mans during the middle years of the war, but certainly 
because a real need existed in the J-21 fighter that ap- 
peared in 1945. This airplane was a propeller-driven 
pusher-type, with a twin-boom tail joined by a rela- 
tively high horizontal stabilizer—a configuration that 
is not conducive to longevity after normal bail out. 
As a result, an ejection seat was installed, the most in- 
teresting feature of which was the use of twin catapults 
that served also as ejection guide rails and as major 
structural elements of the seat. These catapults were 
fed gas from a central cartridge container so that there 
should have been no asymmetry of thrust, a possible 
drawback if two independent catapults were to be used 
in such a design. 

British efforts to improve emergency escape pro- 
vision in high-speed aircraft began in 1944 with a scien- 
tific approach by the Royal Aircraft Establishment and 
a vigorous frontal assault with engineering methods by 
James Martin of the Martin-Baker Aircraft Company, 
Ltd. Whether or not he was aware of the German 
accomplishments, Mr. Martin proceeded down the same 
paths with remarkable speed, conceiving and discard- 
ing the swinging arm ejector, developing test towers and 
powder-type catapults, and finally producing a simple 
upward ejection seat that was successfully tested in 
ground firings and dummy flight ejections in 1945. 

In support of the Martin-Baker Company’s engineer- 
ing efforts, the RAE had proceeded with test programs 
and analyses to produce design criteria. By 1945 their 
investigations had shown the advisability of having the 
occupant fastened to the seat for an appreciable period 
after ejection, because of the inconsistency of trajec- 
tories resulting when they are separated immediately 
after leaving the cockpit. Thus, in connection with 
the 1945 Royal Air Force directive that all fighters 
capable of speeds in excess of 400 m.p.h. should be 
equipped with ejection seats, ejection velocities of 50 
ft. per sec. were recommended for systems involving 
immediate separation of occupant from seat, while 40 
ft. per sec. was deemed adequate for tail clearance at 
airplane speeds of 510 m.p.h. when the occupant re- 
mained fastened to the seat. 

It might be noted that these catapult velocities ap- 
pear to have been suggested without appreciation of the 
negative lift characteristics of upright seats which had 
been discovered by the Germans and included in their 
recommendation for 57.5 ft. per sec. ejection velocity 
to assure tail clearance at 560 m.p.h. However, when 
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English flight tests showed seat trajectories much 
lower than calculated, full-scale wind-tunnel tests were 
made by the RAE, and this negative lift characteristic 
was disclosed—the magnitude of the antiejection force 
being in the order of 1/3 of the drag force under the 
particular test conditions. Since the latter tests also 
revealed reversals of this phenomenon when the seat 
was tilted aft approximately 60°, Mr. Martin attempted 
to attain this attitude by use of “‘ears’’ fastened to the 
headrest, but this introduced such yaw instability that 
the objective could not be achieved, so this approach 
was abandoned. In this instance, he was following 
German experience, as they too had tried and discarded 
this feature. 

In developing a catapult capable of accelerating the 
325-lb. mass of seat, occupant, and equipment to the 
desired ejection velocity, Martin-Baker learned, again 
like the Germans, that spinal injuries could be caused 
by too-rapid application of catapult acceleration—a 
problem that was solved principally by development of 
a two-cartridge catapult. In this device, firing of the 
first charge initiated motion, and subsequent ‘‘face- 
firing’ of the second cartridge as the catapult piston 
passed it built up the energy to the desired value. 
Incidentally, tests were made with this catapult under 
simulated airplane accelerations, and it was found 
that end velocity was reduced from 59.2 ft. per sec. at 
lg to 46.0 ft. per sec. at 5.5g’s, but that vertical g’s and 
jolt were relatively unchanged. 

At this point, the British developments could be con- 
sidered to have equaled those of the Germans and in far 
less time, thanks principally to the remarkable drive 
and inventive talents of Mr. Martin. Not content to 
rest there, however, he went on to add a drogue para- 
chute for seat stabilization (still another development 
that the Germans did first), which in turn led to de- 
velopment of a gun to ensure development of this chute 
beyond the turbulent seat wake. Also, in an attempt 
to prevent the head and upper body of the seat occupant 
from being snapped forward during the initial ejection 
acceleration and to protect the face from windblast, he 
conceived the idea of using a face curtain to trigger the 
catapult. This curtain, contained in the seat headrest, 
is grasped with both hands and drawn down over the 
user's face, thereby making him assume the head-back, 
erect attitude that is desirable for upward ejection. 
Also, some proportion of the upper body weight is pre- 
sumably carried by the curtain, thereby relieving the 
lumbar portion of the spine of a fraction of the column 
load that limits tolerable acceleration. Pre-ejection 
functions are executed during the initial curtain travel, 
and the catapult is fired at the end of the stroke. 

Naturally, doubts existed as to the possibility of 
reaching up to grasp the curtain when subjected to high 
positive accelerations and/or the airflow over a canopy- 
less cockpit, but Martin-Baker reports that in flight 
tests performed several years later it was found possible 
to reach and operate the curtain during a 5g turn, and 
that in an open cockpit at speeds to 420 m.p.h. there 
was no aerodynamic interference with the operation. 


As a parenthetical aside, however, it would be well not 
to assume that these results are applicable to other than 
the particular test subject and airplane; United States 
centrifuge tests indicate that many persons are rela- 
tively immobilized at 3g’s—although the face curtain 
has been reached by test subjects up to about 6g’s— 
and flight tests in certain airplanes have shown that 
canopy removal can produce airflows that irresistibly 
double the occupant up in his seat. Moreover, it is 
conceivable that face curtain flapping at high air speeds 
could produce facial injury, especially if the occupant’s 
grip on the curtain is lost for any reason. 

The first live test of the Martin-Baker seat was made 
in July, 1946, at an indicated air speed of 320 m.p.h. at 
8,000 ft. Then after a series of developmental tests in 
which various difficulties were encountered and cor- 
rected, another live test was made in August, 1947, at 
a true air speed of slightly more than 500 m.p.h. at 
12,000 ft., true proof of the value of ejection seats for 
escape from high-speed aircraft. 

Although some analytical studies concerning escape 
from pusher-type airplanes were made by the Aircraft 
Laboratory at Wright Field as early as 1940, and al- 
though at least one experimental airplane made during 
the war is reported to have been. equipped with an 
escape mechanism, it was not until 1945 that our Air 
Force and Navy began serious development work on 
ejection seats. Very properly, in view of our late start, 
both services began by reviewing the foreign accom- 
plishments. An Aero Medical Laboratory team headed 
by Col. W. R. Lovelace II visited Germany, Sweden, 
and England, bringing back to Wright Field the He 
162 ejection seat shown in Fig. 1 and a Swedish J-21 
seat. 

Aiter reviewing the data collected, they recom- 
mended development of an upward ejection seat based 
essentially on the German principles, with catapult 
criteria set at 20g maximum for 0.1 sec. and 57 ft. per 
sec. end velocity after a 30-in. piston stroke. The seat 
was to provide support for head, arms, and legs and was 
to incorporate armrests to help carry a portion of the 
body weight. They further recommended the de- 
velopment of devices to release the occupant auto- 
matically from his seat after ejection and the develop- 
ment of personal equipment capable of withstanding air- 
blast resulting from ejections at 600 m.p.h. Also, 
they stressed the importance of indoctrination in seat 
operation, including the use of test and training towers. 
Work began at once to implement this development 
program, and on August 17, 1946, the first live ejection 
to occur in this country was made by Ist Sgt. Law- 
rence Lambert of the Personal Equipment Labora- 
tory’s Parachute Branch, using an Aircraft Laboratory- 
designed seat similar to that shown in Fig. 2. 

The Navy chose to follow the British path, after 
investigating the Martin-Baker achievements in the 
autumn of 1945, and proceeded to purchase one of this 
firm’s test towers and seats (see Fig. 3) for experiments 
conducted at the Philadelphia Navy Yard in 1946. 
The first live flight ejection made by the Navy was per- 
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formed with this seat in November, 1946, the test sub- 
ject being Lieutenant Furtek, USN. Subsequent de- 
sign of ejection seats for the Navy’s airplanes has de- 


viated very little from the principles incorporated in - 


this first seat, except that the drogue parachute and gun 
have been eliminated and effort has been expended to 
simplify the seats and to make them lighter. 

Reverting to discussion of the Air Force development 
program, before the first live ejection test was made, 
almost a year’s work had gone into a broad-scale re- 
search and development program. It was advisable to 
confirm and expand much of the foreign test work, 
which necessitated construction of a test tower and of 
much special instrumentation in order to measure phys- 
iological phenomena associated with ejection. This 
type of testing was of first-order importance so that de- 
sign criteria could be established for catapult develop- 
ment, a responsibility that was delegated to the Ord- 
nance Corps. The Pitman-Dunn Laboratories of 
Frankford Arsenal were assigned to handle the task, 
and, under the direction of W. J. Kroeger, 
theoretical and experimental work proceeded at a pace 
commensurate with Wright Field’s investigations of the 
other problems. 


able 


In tests performed under the direction of Col. H. 
M. Sweeney and H. E. Savely, the successive heads 
of the Aero Medical Biophysics Laboratory, it was 
found rather quickly that the basic German criteria 
were well founded and that 20g should indeed be the 
maximum acceleration applied for durations in the order 
of 0.1 sec. Moreover, it is worth noting that evaluation 
of armrests substantiated the Germans’ opinion of their 
worth; it was found that, by thus using the upper 
arms to carry part of the force on the body, the struc- 
turally critical lumbar vertebras are relieved of 25 
50 per cent of the load that would otherwise be imposed 
on them. 

A great deal of work had to be performed to establish 
limits for rate of acceleration application, a most diffi- 
cult quantity to determine because of its relation to the 
elastic properties of a human body. However, sound 
judgment enabled this problem to be by-passed—i.e., 
it was reasoned that by keeping the duration of the in- 
creasing acceleration period greater than the period of 
the important body and seat frequencies, the harmful 
oscillations would automatically be prevented. For 
practical purposes, this means that the time during 
which acceleration is increasing to the maximum con- 
stant g’s permitted is prolonged to the greatest extent 
consistent with attaining the specified end velocity. 
Suffice to say that the jolt limits were established at 
250g per sec. initially for upward ejection and that 
satisfactory catapult performance was achieved. Sub- 
sequent test and ejection experience indicated that re- 
vision downward to 200g per sec. was advisable, and 
again the Ordnance Corps came through, although this 
new criterion required development of new propellant 
charges. 

The development work performed on the ballistic 
devices is worthy of detailed recounting in itself, es- 


pecially the outstanding design ingenuity of the Frank- 
ford Arsenal engineers headed by C. W. Musser, but 
unfortunately time will not permit more than a sum- 
mary. There are innumerable places where one-shot 
use of stored energy is a requirement, so the reliability, 
economy, long storage life, small volume, and light 
weight characteristics of chemical energy stored in 
cartridge form have always been attractive. Therefore, 
when the Frankford Arsenal personnel began to demon- 
strate apparently limitless ability to tailor the energy- 
conversion characteristics to desired applications, the 
deluge of requests began. Concomitant with upward 
ejection catapults came canopy removers; then the 
downward ejection catapult—47 ft. per sec. maximum 
velocity, 12g maximum acceleration, 105g per sec. 
maximum jolt under worst temperature conditions; 
then “‘initiators’’ to fire catapults by gas pressure in- 
stead of mechanical linkages; then ‘‘exactors’’ or pin- 
pullers; ‘‘thrustors’’ to stow control sticks, to jettison 
escape hatches, and to perform other operations where 
force rather than acceleration is the main criterion; 
and soon. No end to the expansion of applications is 
in sight, and it seems safe to predict that the use of 
similar devices will spread far beyond the aircraft field. 

As work continued on improvement of upward ejec- 
tion systems, corollary effort on downward ejection be- 
gan at Wright Field. This method of escape is the only 
one practical for a number of crew positions in large 
aircraft, and of course it has the inestimable advantage 
of not involving tail clearance and of converting nega- 
tive lift into an asset. Thus it has potentialities for use 
at higher air speeds than upward ejection seats that 
derive their vertical velocities from catapults. This 
follows because, with guided stroke length and accelera- 
tions essentially limited, there is a definite limit on 
velocities that can be imparted by the catapult, and 
these velocities are insufficient to guarantee tail clear- 
ance at high speeds, especially in large aircraft having 
high tails and long fuselages. In view of these down- 
ward ejection advantages, plus the others of inherently 
lighter weight and safer ejection through structure 
impeding escape, tests were made in 1947 to establish 
the physiological and other design criteria. These were 
followed by dummy downward ejection flight tests with 
modified upward seats in 1948, after which Stanley 
Aviation was selected to develop a standard downward 
ejection seat for the Air Force. 

The major differences between downward and upward 
ejection which required special consideration were the 
matters of foot and elbow restraint under the negative 
accelerations imposed. Correct positioning of the body 

centered and head back against the headrest—s 
achieved automatically, of course, by the application of 
catapult force, and body hold-down is easily obtained 
by adding a crotch belt to the restraint harness. How- 
ever, since in the normal seated position (using up- 
ward-seat-type foot stirrups and armrests), the centers 
of gravity of legs and arms are forward and outside 
their pivot points respectively, these limbs—under 
sudden application of negative acceleration—-would 
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tend to extend beyond the minimum ejection enve- 
lope—i.e., escape hatch opening—that is otherwise 
possible. Tests on the downward ejection tower con- 


structed by Stanley for the Aero Medical Laboratory - 


confirmed these reactions, and the resultant possibilities 
of severe injury to the downward seat occupant are 
obvious, of course. 


In addition to the wide variation in foot sizes of seat 
occupants—a situation made worse because winter 
flying boots may or may not be worn—the foot restraint 
problem was complicated by the fact that, while it is 
necessary to “‘tie’’ the feet to the seat during the nega- 
tive acceleration period, it is imperative that they be 
released almost immediately thereafter so that separa- 
tion of seat and occupant can occur. Since the Stanley 
Aviation designers had also been test pilots, they 
emphatically resisted any type of restraint which re- 
quired operation of a release mechanism or involved 
maneuvering of the legs to effect separation. A solu- 
tion was finally found in use of detented C-shaped 
anklets pivoting about a hinge axis that is inclined 
forward with respect to the ejection vector. The 
anklets are closed around the ankles by contact with 
the rear of the legs as the feet are brought back into the 
stirrups. Then, because of the inclined hinge axis, re- 
action to ejection force automatically tends to close the 
anklets even further, but any forward movement of the 
feet releases them completely. Design changes have 
since been made with respect to stowage of the anklets 
prior to use and less critical foot entry into the stirrups, 
but the basic principles remain unchanged. 


The elbow restraint problem appeared to be rather 
easily solved by use of a D-ring centrally located on the 
front edge of the bucket. Grasping this control with 
both hands to fire the catapult automatically 
straightens out the arms and moves their centers of 
gravity inboard of their pivot points so that the ejec- 
tion reaction guarantees hatch clearance. This con- 
figuration also has the advantages of operation by 
either hand in case of pre-ejection injury, good accessi- 
bility and visibility, and light weight, especially as com- 
pared to armrest-type controls. With these virtues 
coupled to the obvious superiority of this type of con- 
trol for operation when the escapee is subjected to high 
and/or fluctuating accelerations, it seemed to have 
no drawbacks. However, this belief was rudely dis- 
pelled about a year ago when the first human volun- 
teers conducted downward ejection tests from a 
B-47. 


This was a typical WADC cooperative program, with 
K. F. Hecht of the Aircraft Laboratory planning and 
directing the project and a team of jumpers from the 
Aero Medical and Equipment Laboratories under the 
leadership of Col. A. M. Henderson risking their lives to 
demonstrate the suitability of the escape provisions. 
All went well with respect to proving the seat configura- 
tion until the speeds at ejection exceeded the 500 m.p.h. 
true air-speed mark. At this point both Lt. H. P. 
Nielson and Capt. E. G. Sperry sustained painful arm 


and shoulder injuries because of inability to retain hold 
of the D-ring.* 

Engineering analysis of the circumstances indicated 
that the loss of grip must have occurred during the few 
hundredths of a second prior to completion of guided 
stroke—i.e., when the seat occupant is still subjected to 
catapult acceleration and, in addition, his arms are 
exposed to full slipstream velocity because the seat has 
not yet left the guide rails. Subsequent analysis of 
the high-speed motion picture films verified this hy- 
pothesis, and, since tests made by Stanley Aviation volun- 
teers disclosed relatively little relation between grip- 
ping ability and diameter or shape of the D-ring, the 
solution was fairly obvious—installation of a shock 
absorber in the D-ring linkage to reduce the impact 
energy peak. Dummy flight ejections with the final 
form of the device proved its efficacy, so the human 
ejections were repeated at speeds up to 570 m.p.h. 
true air speed, this time with complete success. The 
seats used were similar to that shown in Fig. 4. It 
should be noted that these ejections were made at the 
highest test speeds verified to date; upward ejection tests 
made during 1949 by another team of Aero Medical and 
Equipment Laboratory volunteers—under the super- 
vision of the Aircraft Laboratory’s original expert on 
ejection seats, G. P. Santi—had explored the range 
from 350 m.p.h. to 550 m.p.h. true air speed, with 
Major V. Mazza of the Aero Medical Laboratory 
making the highest speed ejections. 

The latter tests were made with seats that incor- 
porated provisions for an automatic sequence of seat 
stabilization, separation of the seat and occupant, and 
opening of his parachute. A subsequent series of tests 
were performed from high altitude with the same type 
of seat, at which time it was found that during the 
stabilization phase of descent, under a 40-in. guide sur- 
face drogue parachute, excessively rapid seat spinning 
occurred. Since the spinning proved practically un- 
controllable with the methods attempted at the time, 
several comparable free-fall bail outs were made. It 
was then decided that the latter would be preferable 
from the standpoint of an inexperienced jumper, so the 
stabilized descent type of automatic system was aban- 
doned for the time. 

This particular system had involved a drogue chute 
and gun, a retarder parachute, a lap belt that could be 
opened by lanyard attachment to the drogue chute, and 
an aneroid-timer-operated personal parachute. In 
operation, the drogue gun was triggered by a lanyard 
attached to the airplane but did not fire until approxi- 
mately 1 sec. later, thereby assuring tail clearance and 
appreciable decrease in seat velocity before the drogue 
was deployed. Release of the drogue, controlled by an 
aneroid timer, provided power to open the lap belt and 
then deploy the retarder parachute that was perma- 
nently attached to the seat, its function being to pre- 
vent subsequent collision of seat with occupant and/or 


* The details of the occurrences were well described in a story 
by P. Gustafson which appeared in the November 20, 1954, issue 
of the Saturday Evening Post. 
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his parachute. The occupant was of course separated 
from the seat by release of the restraint harness and 
operation of the retarder chute, and the aneroid timer 
in his parachute was triggered: at the same time by 
lanyard connection to a special key locked in the lap 
belt release. It should perhaps be explained that the 
aneroid timers mentioned are simple mechanical de- 
vices in which poweriul springs store energy that is re- 
leased only after three ‘‘safety pins’’ have been removed. 
The first “‘safety pin” is pulled manually or by lanyard 
as described above, the second is removed by an aneroid, 
and the third by operation of an escapement mecha- 
nism. The pressure and time interval at which the latter 
two operate can be adjusted independently, so that 
free-fall to a physiologically safe altitude and/or time 
delay after ejection can be preset to suit probable con- 
ditions. 

While every operation in this automatic sequence was 
designed to fail safe—i.e., the user always had the 
option of manually overriding the various controls to 
perform the necessary functions—it is obvious that 
reliability, weight, and expense were not improved by 
the complexity of the system. Accordingly, there were 
no great regrets at the decision to try a simpler tack, 
which amounted to eliminating the drogue and re- 
tarder chutes, the drogue gun, and all their associated 
controls. 

In the modified system, separation of seat and occu- 
pant is accomplished by opening the lap belt auto- 
matically very soon after ejection. At this time, the 
seat is still decelerating and presumably tumbling, so 
differential drag and/or centrifugal force produces the 
required separation during the delay period between 
lap belt opening and operation of the aneroid timer 
built into the personal parachute. Tests were con- 
ducted to determine a suitable delay period, beginning 
with trials of separation immediately after completion 
of catapult stroke. The results of the immediate 
separation tests not only confirmed the earlier English 
conclusions about inconsistency of trajectories but 
showed too-frequent damage to the personal parachute. 
Whether the latter was caused by the parachute pack 
scraping over seat structure at high speed or by exposure 
of the pack to relative wind at too high a speed has 
never been clearly established, but, regardless of the 
cause, the results of immediate separation were not 
promising. 

After a 2-sec. delay period was decided upon as a fair 
compromise, it was obviously impossible to employ a 
lanyard to operate the lap belt, besides which, test ex- 
perience with lanyards showed unsatisfactory relia- 
bility under the shock loads imposed. Accordingly, a 
2-sec. time delay cartridge was developed by Frank- 
ford Arsenal for use with the gas-operated automatic- 
opening lap belt invented by Stanley Aviation. In use, 
the initiator containing this cartridge is triggered dur- 
ing the catapult stroke; when the cartridge fires 2 sec. 
later, the lap belt opens but retains the key to which the 
aneroid timer arming lanyard is attached. Thus, when 
the seat separates from the occupant, it starts the 


aneroid timer, and this subsequently opens the personal 
parachute—if the user has not already operated it 
manually. 

A number of lives have already been saved by this 
system, particularly in cases of low-altitude ejection 
where the highest percentage of fatalities has always 
occurred. It is true that in the manual system all that 
the ejected man had to do was open his lap belt as soon 
as he cleared the airplane and then pull his rip cord, 
but circumstances associated with the emergency fre- 
quently seem to result in excessive length of time to 
accomplish these relatively simple acts. The conse- 
quence in many cases, particularly when ejection oc- 
curred within a few thousand feet of the ground, has 
been failure to separate from the seat at all or failure to 
open the parachute in time for it to deploy before 
ground impact, despite successful escape from the dis- 
abled airplane. (These facts should be borne in mind 
when considering any escape system that requires the 
air crew to get out of seats, move to escape openings, 
open doors, and so forth, before they are even free of the 
airplane, as in the escape chute arrangement incorpo- 
rated in certain combat airplanes in use today.) 

While the simplified automatic system just described 
was being perfected, England’s. indefatigable Mr. 
Martin had also been working on an automatic system 
similar to the original American one, except that no re- 
tarder parachute is employed. Instead, release of the 
drogue chute, which is controlled by an aneroid timer, 
deploys the personal parachute. Its opening shock 
disengages the seat from spring clips that hold it to the 
occupant’s restraint harness, which should ensure its 
separation without interference with the man or his 
parachute. The Martin-Baker Company has been per- 
fecting this system during a series of developments 
which began in 1947, and it is now reported that good 
reliability has been achieved and successful dummy 
ejections made at less than 500 ft. altitude. 

Despite these reported results, this system would 
probably still be considered inferior to the simplified 
American automatic system because of the former’s 
greater complexity, weight, and cost. However, re- 
cent performance of extremely high altitude bail-out 
tests has disclosed new drawbacks to the prolonged 
free-fall characteristic of the present automatic system. 
In at least several of the tests, extreme flat spins of the 
unstabilized human bodies developed. The effects 
were such that consciousness was nearly lost, and evi- 
dence was produced of injury caused by centrifugal 
force on the circulatory system. (Laboratory tests of 
tumbling effects have disclosed the same type of in- 
jury when rotations in the order of 90 r.p.m. about an 
axis through the hips are sustained for approximately 
4 sec.) In consequence of these results and because 
new parachute developments by H. G. Heinrich and 
his associates of the Equipment Laboratory promise 
solution to the seat spinning difficulties previously en- 
countered, it now appears wise to reconsider stabilized 
postejection descent, at least for the case of aircraft 
that have high-altitude missions. Two paths of de- 
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velopment are open, and, in my opinion, both should be 
investigated. The first method is the obvious one of 
keeping the man in the seat throughout descent and 
stabilizing the seat as described previously. The 
second method would be to retain the present USAF 
simplified automatic system but stabilize the man after 
his separation from the seat. Both methods have their 
pros and cons, but, pending tests to determine these 
quantitatively, I am inclined to believe that the second 
system may prove to be the lightest and safest of all. 

Speaking of the matter of establishing pros and cons 
quantitatively, I think we are fast approaching the 
time when this can and should be done in choosing be- 
tween basic configurations and specifications of the 
various ejection seats and their accessories. I suspect 
that enough statistical and test data have been accumu- 
lated by the British and our two Services so that it 
should be possible to decide which type of ejection con- 
trol system is best—the face curtain, the armrest, or 
the centrally located D-ring. Similarly, it is time to de- 
cide on structural criteria. One Service specifies that 
ejection seats and their guide rails be designed to take 
the bending moment resulting from air load applied 
while the seat is still restrained by the guide rails, 
while the other Service does not have this requirement 
but has been concerned with side load that may be ap- 
plied during an ejection. In addition to these discrep- 
ancies, one Service requires design for ejections at 
maximum speeds of the airplane, while the other ap- 
pears to have accepted a premise that design loads 
should be based on speeds well below the maximum. 
One Service prefers a configuration that has a stationary 
headrest, while the other prefers that the headrest be 
an integral part of the seat bucket. American cata- 
pults use a single cartridge, the British use multiple 
cartridges. One Service uses ballistic devices to pro- 
vide auxiliary energy and time delays, the other uses 
lanyards. 

There are many other such variations in configura- 
tion, most of which have an effect on weight, strength, 
and space requirements of the ejection seat. With at 
least 5 years of experience in service use of ejection 
seats, it seems that a statistical analysis should be 
possible to provide definitive evaluation of the relative 
merits of those differences that are not the result of 
truly unique requirements. The USAF Flight Safety 
Command has been doing an excellent job of accumu- 
lating and analyzing data that could be used for this pur- 
pose, and it seems well qualified to perform the analysis 
if comparable statistics can be obtained from the U.S. 
Navy and from British sources. 

While we await this guidance, it is worth while to 
glance at a few other recent developments to see what 
can be expected in ejection seats of the future. One of 
the first considerations is the advent of missions of ex- 
tremely long duration in aircraft that do not have 
provisions for crew members to get out of their seats 
and relax. There is little that seat manufacturers can 
do to provide comfort in seating surfaces, since these 
consist principally of survival kits and parachutes. 


However, Stanley Aviation engineers and pilots, be- 
lieving that some alleviation oi fatigue could be pro- 
vided by changing the seat occupant’s weight distribu- 
tion, collaborated with Aero Medical Laboratory An- 
thropometric Section personnel to develop such a seat. 
It is characterized by separately tiltable back and bucket 
and individually adjustable armrests, in addition to 
the normal vertical adjustment along guide rails. The 
weight and space envelope of this comfortable seat are 
comparable to those of existing upward ejection seats, 
and, since ejection can be made from any position in the 
adjustment range, it is believed that the seat will find 
wide utilization in airplanes that are aerially refueled. 
Evaluation of the prototype seat, shown in Fig. 5, both 
by the Aero Medical Laboratory and by Strategic 
Air Command personnel at MacDill AFB, seems to sub- 
stantiate the principles incorporated. 

Another new development comes under the category 
of a variation—the application of upward ejection seats 
to airplanes capable of vertical take-off. In this type 
of aircraft, provisions must be made for a great range 
of attitude change; usually the seat must tilt forward 
approximately 45° to facilitate vision and control of 
the airplane during the vertical portions of its flight, yet 
the seat must be returned to the normal position for 
ejection in less than a second, which imposes some in- 
teresting design problems. An example of such a seat 
appears in Fig. 6. 

We have also experimented for several years to de- 
velop a configuration of seat that can be ridden all the 
way to the ground, on the premise that we might as well 
do this if we are going to have to stabilize seats for de- 
scent and keep the occupants in them for relatively long 
periods after ejection anyhow. We have also been 
working on the idea of taking advantage of the lift- 
drag characteristics of occupied seats to augment the 
catapults in upward ejection seats and thereby provide 
tail clearance at any speed. Our analytical studies, 
which are summarized in Fig. 7, indicate that the tra- 
jectory height can be approximately doubled if the 
seat can be placed in the attitude of minimum drag 
immediately after ejection and that, if attitudes for 
positive lift-drag ratios can be attained quickly enough, 
the trajectory height can be increased by a factor of 
approximately four. However, by far the simpler way 
to take advantage of seat aerodynamic characteristics is 
to use downward ejection, and I expect to see increasing 
utilization of this configuration during the remaining 
era of ejection seat use. 

Originally, exposure of the occupant to ambient tem- 
peratures and pressures (both dynamic and static) 
was expected to limit the conventional ejection seat to 
use at less than 50,000 ft. and about 600 m.p.h. How- 
ever, development of the partial pressure suit with its 
helmet now appears to afford adequate protection 
against these environmental and dynamic conditions, 
and thus the limits are believed by some to have been 
removed, or at least greatly extended. In conjunction 
with this and with Lt. Col. J. P. Stapp’s recent highly 
publicized experiments on human tolerance to airblast 
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and acceleration, some statements have appeared im- 
plying that the conventional ejection seat will provide 
a safe method of escape at supersonic flight speeds and 
that the advent of the escape capsule can still be post- 
poned. 

Our studies indicate that such optimism should be 
tempered. In the first place, service and test experi- 
ence to date does not give adequate assurance that 
helmets and/or oxygen equipment attached to them 
will stay in place when subjected to high-speed air- 
blast. Secondly, it is almost certain that support and re- 
tention of the body extremities will be an increasingly 
serious problem as air speeds at emergence into the slip- 
stream increase. Finally, while our admiration for Lt. 
Col. Stapp’s heroism is unlimited, we are compelled to 
point out that his test results have limited applicability 
to seat ejection circumstances. Granting that the 
special restraint harness used might be installed on 
ejection seats, the fact remains that the decelerations 
endured were applied in only one direction, and that 
was the most favorable—transverse to the body. In 
actual ejections, this condition can be expected to exist 
only for a few hundredths of a second after the seat 
leaves its ejection guide rails. 

All of our studies on use of ejection seats at high speed 
lead to the conclusion that deceleration and tumbling 
effects will present extremely serious problems, at least 
until a great deal more test work has been performed, 
especially on the aerodynamics of ejection seats and 
parachutes. The difficulty is that an ejected seat is a 
free body, and the aerodynamics of such irregularly 
shaped bodies, particularly for nonsteady state flight, 
can only be determined experimentally. Lift and drag 
properties are predictable with fair accuracy, but deter- 
mination of the location of the resultant force applica- 
tion is extremely elusive. All it takes is a slight modi- 
fication of a footrest, the addition of an armrest, or a 
shifting of the occupant in the seat bucket——with per- 
haps a flailing arm or limb out of place—to create large 
changes in the seat moment properties about all axes. 

The importance of these moment properties can best 
be illustrated by the magnitude of rotational velocity 
and acceleration encountered in a seat ejected at sonic 
velocity at sea level. One of our analyses for a typical 
configuration indicates that angular velocities as high 
as 10 rad. per sec. are attained in a time interval of 0.10 
sec. For this case, the maximum angular acceleration 
in pitch about the occupied seat center of gravity is 
approximately 150 rad. or 8,600 deg. per sec. per sec. 
The saving grace for such an occurrence is that the time 
intervals involved are extremely small so that the 
physiological effects are accordingly reduced. How- 
ever, a seat has extremely little damping area to over- 
come these high rotational speeds. Damping moments 
are, at the most, only 10 to 20 per cent of the applied 
aerodynamic moments. The use of a parachute for 
stabilizing the seat at or about a trim point will in- 
crease these moments slightly, but the size of the para- 
chute is limited by allowable deceleration criteria, and 
the length of an attachment boom to increase the para- 
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chute effectiveness has a practical limit from stowage, 
weight, and maximum allowable bending moment con- 
siderations. 

The surest way to attain success in avoiding tumbling 
or violent oscillatory motion is to launch the seat in its 
trim attitude with stabilization devices deployed. 
This technique has hardly been exploited as yet, but it 
will not be easy to apply since a rather complicated dis- 
placing gear may be necessary. For the time being, we 
are endeavoring to time the deployment of stabilizing 
devices so that their moment contributions will oppose 
rotation set up by the catapult device and the basic 
aerodynamic properties. Through this technique, we 
may minimize tumbling and oscillation at the crucial 
speed condition, but this effect is good only for this par- 
ticular speed range since catapult moments are essen- 
tially constant and will predominate, particularly at 
lower speeds for which the aerodynamic moments are 
small. However, if the high-speed condition can be 
satisfied, the lower speed regime should present no more 
of a problem than it always has, and the presence of a 
stabilizing device will ordinarily improve the low-speed 
condition. 

Summarizing the foregoing, we believe at present that 
the ejection seat will be just about at its upward limit of 
use at speeds corresponding to little more than sonic 
flight at sea level, because angular and translational 
accelerations encountered will approach human limita- 
tions* and because of the problems of retaining pro- 
tective equipment and body extremities in the airblast. 
Some alleviation can be expected by increasing the 
weight of the seats and incorporating special stabili- 
zation and retaining devices. However, when this 
point is reached, it is our belief that we might as well go 
on to the complete capsule, because it will probably cost 
little—if any—more in weight, space, and complexity. 
Moreover, the capsule has many advantages over 
ejection seats: better protection of the occupant from 
environmental conditions, opportunity for considerable 
integration of personal equipment, and protection for 
the user after he has reached the surface. 

Perhaps the first type of capsule to be used in pro- 
duction airplanes will be an enclosed seat of the type 
shown in Fig. 8, which was developed for the Navy by 
Goodyear Aircraft Corporation several years ago, or the 
similar type now rumored to be incorporated in an ex- 
perimental USAF airplane. Personally I expect this 
particular configuration to have a rather limited life, 
at least in fighters, because its aerodynamic properties 
seem little better than those of an ejection seat, and so 
much of the extra weight entailed is structure that hin- 
ders normal vision and reach and is redundant to the 
airplane. 

Another, and the first type actually to be incorpo- 
rated in airplanes, is the capsule constituted by the com- 
plete airplane nose, as used in the D-558 and other re- 


* Since this paper was originally presented in January, 1958, 
there has been a case of ejection seat use at slightly more than 
sonic speed and below 10,000 ft. The injuries sustained by the 
occupant seem to bear out the author’s prognostications. 
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search airplanes. A typical example of such a capsule 
appears in Fig. 9. The drawback to such types is their 
excessive weight, which necessitates considerable space 
for enclosure of the recovery parachute, and the great 
likelihood of collision with the afterbody during separa- 
tion. However, in connection with this hazard, it 
seems to me that having the separation plane pitched 
forward might well eliminate the danger, because the 
afterbody can certainly be expected to pitch up with 
respect to the “‘capsule’’ as soon as disconnection is 
made, and this inclined plane should then ensure colli- 
sion-free separation. 

The third type of capsule consists of the complete 
cockpit of the airplane. The model shown in Fig. 10 
will probably prove to be the prototype for most of the 
future development work because it incorporates prac- 
tically all the desirable features imaginable. Under 
Navy sponsorship and the superb direction of A. M. 
Mayo, the El Segundo Division of Douglas Aircraft 
Company, Inc., developed this concept and proved 
beyond any question its practicability. A complete 
miniaturization program was applied to the instru- 
ments, controls, and other equipment that necessarily 
is included in such a capsule, so that overall weight 
penalty on the airplane was very minor. However, it 
is conceivable that in any aircraft other than the one 
for which this capsule was designed, major modifica- 
tions would be necessary, so it does not appear that this 
can be called a “‘standard”’ version. 

A type of capsule which may prove applicable to a 
greater variety of airplanes is the one being developed 
for the USAF by Stanley Aviation. As indicated in the 
photograph of the mock-up, Fig. 11, only a portion of 
the cockpit instruments and controls are enclosed within 
the capsule when it is ready for ejection—.e., it is a sort 
of crossbreed between the enclosed seat and the com- 
plete cockpit-type capsules. 

Whichever capsule configuration is chosen, it will 
unquestionably be capable of retaining pressure, with- 
standing landing impact, and floating for long periods 
after water landing. The recovery system can be ex- 
pected to be completely automatic in operation, prob- 
ably consisting of a drogue stabilizer chute deployed 
immediately after ejection and subsequently released 
by some sort of altitude- and force-sensing device. At 
release, the drogue will deploy a single or multistage re- 
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covery parachute that will lower the capsule all the way 
to the ground or water. The intention will be that the 
occupant stay in the capsule through the entire descent 
and, if desired, until rescue is accomplished. However, 
I strongly suspect that all capsules will have to provide 
for manual bail out at any time desired, at least until a 
great deal of experience has been gained to prove their 
reliability, and this requirement will diminish full 
realization of the capsule potentialities. In any event, 
I am convinced that airplanes capable of supersonic 
flight at low altitude should and will be equipped with 
capsules, and I expect the result will then continue the 
trend already apparent from ejection seat statistics— 
an increase in percentage of successful escapes from 
combat airplanes. 

For the intervening period, I reiterate the recommen- 
dation for application of statistical analysis to provide 
the basis for greater standardization of ejection seats. 
To further this aim, to speed development, and to 
prevent duplication of effort, it might be well to con- 
sider establishment of a coordinating committee com- 
posed of representatives from the Navy, Air Force, 
NACA, air-frame and emergency escape equipment 
manufacturers, and such organizations as the Crash 
Injury Research group. Such a body could function as 
an NACA subcommittee or a panel of the Scientific 
Advisory Board. With whole-hearted support by the 
military establishments and under dynamic _leader- 
ship, this committee should be of great assistance to all 
concerned with integration, standardization, and de- 
velopment of cockpit equipment and especially to those 
whose immediate responsibility is the problem of 
emergency escape from high-speed aircraft. 


Helicopter Blade Flapping 


Robert J. Tapscott* and F. B. Gustafson* 
Langley Aeronautical Laboratory, NACA 


A summary of theoretical and experimental studies on blade-fuselage clearance for higher performance, 
higher speed helicopters, giving a detailed eraminalion for lip-speed ratios approximately equal to 0.3. 


SYMBOLS 
v = blade azimuth angle measured from downwind posi- 
tion in direction of rotation 
B = blade flapping angle at a particular azimuth position, 
defined by the Fourier series 8 = a) — a, cos Yy — ty 


sin y — a. cos 2y — bo cos2y — ... 

do = constant term in the expression for 8, thus coning 
angle of the rotor blades 

a = coefficient of —cos y in the expression for 8, thus longi- 
tudinal tilt of the rotor cone, positive when cone is 
tilted rearward 

@2,a; = higher harmonics of rotor blade flapping motion as 
defined by the expression for 8 


Yo = azimuth position of blade at start of control motion 

A = increment 

B, = longitudinal cyclic pitch, positive when forward, deg. 

c) = mean blade section lift coefficient 

V = true air speed of helicopter along flight path, ft./sec 

Q = rotor angular velocity, radians/sec. 

R = blade radius, ft. 

m = tip-speed ratio, (V cos a@)/QR (assumed equal to 
V/QR) 

p = mass density of air, slugs/ft.* 

c = blade section chord, ft. 

a = slope of curve of section-lift coefficient against section 
angle of attack, per radian (assumed equal herein 
to 5.73) 

Tn = mass moment of inertia of blade about flapping hinge, 
slug /ft.? 

OY = mass constant of rotor blades, expresses ratio of air 
forces to mass forces (pcaR*)/Tp, 

60.25 = collective pitch angle at 0.75 blade radius, deg 

r = rotor thrust, lb. 

Cr = thrust coefficient T/[prRAQR)?] 

a = angle between relative wind and plane perpendicular 
to axis of no feathering (unless otherwise indicated), 
positive when axis is inclined rearward, deg. 

Subscripts 

y = 0 denotes azimuth position of zero—i.e., downwind 
location 

Ss denotes measurement with respect to shaft 


Presented at the Helicopter Dynamics Session, 23rd Annual 
Meeting, IAS, N.Y., Jan. 24-27, 1955. 
* Aeronautical Research Scientist. 


INTRODUCTION 


" pesnaenay DESIGNS are now branching out in the 
direction of higher speeds, different power plants, 
and new configurations, and they are being required to 
operate under a greater variety of conditions. One of 
the problems which thereby becomes increasingly dif- 
ficult is that of providing safe clearance for blade flap- 
ping motion. 

Some insight into flapping-motion problems has long 
been provided by theory, and a flight-test check of such 
theory was provided in NACA TN 1266.' In conduct- 
ing the unusually severe pull-up maneuvers reported 
in NACA TN 2990,” the clearance situation was dealt 
with by progressive increases in the severity of the 
maneuvers with the precaution of using fragile balsa 
sticks to indicate whether the clearance became small in 
a given flight. 

Recently, in view of design trends and in keeping with 
concern expressed by both the Services and the manu- 
facturers, the NACA’s Langley Laboratory has been 
examining the clearance problem in more detail and 
with regard to the newer ranges of conditions. Both the 
large amounts of flapping and the possibility of trigger- 
action or erratic increases in flapping which would ham- 
per prototype flight-test checks of clearance were con- 
sidered to require investigation. 

In starting both calculations and initial experimental 
measurements, values of down-flapping angles began to 
arise which were as high as 15° to 20°, which is beyond 
present fuselage clearance practices 
conventional down-stop values. 


and far beyond 
If the designer simply 
took the worst of these predictions and added a safety 
factor, it would result in some extremely bent-down 
fuselages and long nose wheel struts. On the other 
hand, inadequate test precautions or understanding of 
the problem can be both expensive and dangerous since 
destruction of the helicopter in flight can result. 

Accordingly, the purpose of this paper is to review the 
published information, together with such new results 
as can be provided now, in order to help the aerodynam- 
icist and the designer decide on the best possible proce- 
dures. 
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TERMINOLOGY 


Fig. 1 is provided to clarify the terminology to be 
used. The plane perpendicular to the rotor shaft will be 
used as the reference for angle of attack and flapping 
motion. The symbol £, will be used to represent the 
angle of the blade to this plane. The fuselage clearance 
angle shown is the down-flapping angle of the blade 
when in the downwind position (y = 0) necessary to hit 
the fuselage. With further reference to Fig. 1, in addi- 
tion to the fuselage clearance angle, there is necessarily 
a smaller angle at which the blade hits a stop; this stop 
may be viewed primarily as being there to hold the 
blade during ground handling. If this stop is hit during 
flight the pounding does serve to warn the pilot, and in 
some cases the stop loads may help materially in keep- 
ing the blades and fuselage apart. However, since the 
blades are flexible and the inertias may be considerable, 
the stop does not necessarily keep blades and fuselage 
apart. 


Shown also on Fig. 1 are the angles dp and a;;,; which 
are respectively the coning angle and the longitudinal 
flapping angle. As may be seen from the figure, it is 
the combination of these angles which, except for any 
higher harmonic flapping, determines the value of 6, 
when the blades are in the downwind or over-the- 
fuselage position. For the most part, the angle 8, will 
be the one under consideration; however, for more de- 
tailed comparisons, the angles ay and a, will be discussed 
directly. 


CRITICAL CONDITIONS 


Operating conditions that may be critical include at 
least the following: 


Emergency, or simulated-power failure, landings. 

Rotor rev-up and shutdown in winds. 

Extreme forward speeds as such. 

Extreme tip-speed ratios that may accompany fixed- 
wing and ‘“‘unloaded rotor’’ designs. 

Evasive maneuvers, with any type. 

Unintentional high-speed maneuvers resulting from 
gusts and instability. 

Emergency maneuvers as a result of suddenly seeing 
an obstacle. 

Structural demonstration tests. 


The problem of clearance during high-speed pull-ups, 
which is what most of these conditions correspond to, 
has caused concern over a period of years, and there has 
been at least one recent accident during deliberately 
severe maneuvers wherein the blades struck the fuselage 
and the helicopter was demolished. The circumstances 
for blade contact in landings or on the ground are 
usually more involved and less dangerous; conse- 
quently, while all such problems are of concern, this 
discussion will emphasize high-forward-speed pull-ups 
with high-performance versions of relatively orthodox 
helicopters. 
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Factors AFFECTING CLEARANCE IN PULL-UPS 


General Considerations 


A partial list of factors affecting clearance in such 
pull-ups is as follows: 

Tip-speed ratio, forward speed / tip speed. 

Angle of attack of rotor system. 

Control deflections. 

Abruptness of control deflections. 

Blade-section stalling. 

Blade mass constant. 

Compressibility. 

Mean blade-section lift coefficient, é,. 

Aircraft pitching velocity. 

Blade torsional and bending characteristics. 

Of these factors, the first six will be directly discussed, 
though in varying detail. For purposes of this paper 
the remaining items had best be largely disposed of at 
this point, as follows: 

Compressibility—For the cases dealt with thus far in 
related studies at Langley, compressibility has seemed 
to have little effect on blade flapping motion. It should 
be understood, however, that these studies have used 
data for airfoil sections where Mach Number has little 
effect on stall angle. 

Mean Lift Coefficient—At a given tip-speed ratio, the 
mean lift coefficient or average blade angle of attack (or 
alternately, the thrust-coefficient-solidity ratio) af- 
fects flapping motion and hence clearance angles. 
However, in all-out pull-up and with the rotor doing all 
the lifting, the indications up to the present are that a 
mean lift coefficient of about 1.2 is generally reached re- 
gardless of the design or the trim value. Hence, little 
attention will be given in this paper to effects of varia- 
tion in mean lift coefficient as such, although a range of 
values is necessarily represented in studying the manner 
in which flapping increases during a maneuver. 

Aircraft Pitching Velocity—This factor will usually 
be expected to reduce somewhat the clearance problem 
in pull-ups, at least for single-rotor ships. There can be 
compensating effects the proportions of which vary with 
the individual design. The subject will therefore be 
ignored in this rather general study, but the designer 
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efficients in level flight; y = 12.1 


can use the procedure outlined in NACA TN 3366° for 
estimates for specific cases. 

Blade Torsional and Bending Characteristics—In 
many cases, some of which will be illustrated here, both 
bending and torsion can be neglected without great 
error. Essentially, this paper considers only such cases. 
For cases where the torsional deformation may be un- 
usually high, the method of NACA TN 3366 may be 
used to advantage. Treatments of bending flexibility, 
possibly by a somewhat similar approach, would also 
be desirable for special cases. 


Blade-Section Stalling 


Basic Flight-Test Blade-Motion Results—A starting 
point for considering the effects of blade-section stalling 
is provided by Fig. 2. Here are shown plotted, from 
data reported in NACA TN 1266, the major harmonic 
components of longitudinal blade flapping. The trends 
as shown would apply to a fixed control position, since 
the reference plane used for this comparison is the con- 
trol plane or plane of no feathering; the effects of such 
factors as aircraft center of gravity are thus removed. 
The condition is steady level flight, but three different 
values of thrust coefficient are shown. The data points 
are from flight tests; the lines correspond to analytical 
theory such as that of NACA Report 716,‘ with any al- 
lowance for stall deliberately omitted. Most of the con- 
ditions covered involve little or no stalling, and the 
agreement is seen to be good for all components—that 
is, coning angle do, longitudinal flapping a;, and the 
second-harmonic term a2. For the one condition repre- 
sented by a tailed point, a large stalled region existed 
as shown in the small plan view of the rotor; in fact, 
steady flight records could not be obtained with any 
greater amount of stalling. Considering the trends of 
the theory and unstalled points, the effect of stalling 
appears to be a small reduction in coning angle a», and a 
small increase in both of the longitudinal-tilt terms. 
(The a; term, not shown, had a large percentage increase 
but is numerically too small to plot here.) The net in- 
dication is that stalling, for this condition, brought the 
blade about 1'/2° closer to the fuselage for a given con- 
trol setting. Such an amount, while of some signifi- 
cance, does not cause great concern unless a rather 


dubious extrapolation is made to far more severe con- 
ditions. 

Lateral flapping is of less universal concern. It should 
be remarked, however, that to get agreement with flight 
data for lateral flapping, it is necessary to make one 
additional refinement in the calculations 
include the longitudinal inflow gradient. 

Model Data for More Severe Stalling—For some time 
it has been apparent that the amount of stalling 
tolerable for truly steady flight is nowhere near that 
which can be reached in a transient maneuver. It has 
been indicated from time to time in the literature (see 
references 5 and 6, among others) that seriously large 
down-flapping could result from extreme blade stalling. 
In at least one case, an experimental check of such 
theoretical indications has been cited, though without 
detail. 

Attempts are being made to obtain more conclusive 
data, but in the meantime Fig. 3 shows a comparison of 
some interest. The lines shown are for theory de- 
liberately omitting the effect of stalling; the method of 
NACA TN 26657 was used. The points were obtained 
from the 12-ft.-model data. These points appear to 
digress downward more or less in accordance with the 
degree of stalling; for extremely low pitches and angles 
of attack, fairly good agreement is shown, whereas with 
increased pitch and rotor angle of attack the downward 
deviation increases. The maximum deviation from the 
unstalled theory, 5°, looks important when it is re- 
membered that the typical downstop angles correspond 
to perhaps 8 = —2° to 


namely, to 


6° and typical fuselage 
clearance angles may correspond to values of 8 ranging 
roughly from —S8° to —15°. 

Since the highest value of mean lift coefficient reached 
in these tests was 0.8, a need remains to investigate still 
more severe conditions. 

Theoretical Blade-Motion Predictions for Severe Stall— 
While the analytical theories used thus far in this paper 
do not include the effects of stall, the numerical-inte- 
gration procedure presented in NACA TN 3366* permits 
the assumption of any desired airfoil-section character- 
istics. Fig. 4 includes such calculations for conditions 
of increasing severity. The most extreme point shown, 
incidentally, corresponds to the final conditions of Fig. 8 
of NACA TN 3366. 

The sample pull-up assumed for the flapping-angle 
calculations of Fig. 4 is for u» = 0.3, with successively 
larger simultaneously applied cyclic- and collective- 
pitch control deflections assumed. 
deflections are 


Such simultaneous 
frequently used in demonstration 
maneuvers. The time interval is assumed small enough 
to permit neglecting the aircraft pitching motion. 
Blades having a mass factor y of 8.2 are assumed. The 
trim condition is that for level flight, where only a small 
amount of stall exists. The top line shows the pre- 
dicted effect on down flapping of various amounts of 
control deflection using the theory of NACA TN 2669 
with no allowance for stalling. The lower line repre- 
sents the indications of the calculations including stall. 
The maximum g indicated by the unstalled calculations 
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is 2.5 and for the stalled calculations 1.7. At this maxi- 
mum point the unstalled calculations place the blade 
at a down-angle within the typical range of flapping 
stops, while the stall calculations place the blade at the 
lower limit of the typical range of fuselage clearance 
values. 

This drastic difference between stall and no-stall as- 
sumptions is not yet clearly and consistently supported 
by experimental evidence. While the data of Fig. 3 can 
not be directly compared, they do agree to the extent of 
showing effects of serious, though smaller, proportions. 
Some unpublished model data, however, show rela- 
tively little effect of stalling. Attempts are being made 
to obtain more conclusive comparisons. 

While the amount of down flapping shown is large, it 
should be noted that it is indicated to develop in propor- 
tionate fashion, in distinction to erratic or trigger-action 
increases that would be far more dangerous to cope 
with. 


Rate of Control Application 


Entirely aside from the effect on the motion of the 
aircraft, the abruptness of the deflection of the controls 
can sometimes greatly affect the blade motion, particu- 
larly if the conditions are for any reason approaching 
those for blade instability. Since stalling might be ex- 
pected to affect adversely the conditions for blade in- 
stability, the effects of abruptness of control deflections 
on blade motion were studied for the present case. 

Fig. 5 shows two theoretical time histories for large, 
simultaneous deflections of cyclic and collective con- 
trols, at a tip-speed ratio » of 0.3 and a blade mass 
constant y of 8.2. As for the last figure, the method of 
calculation is that of TN 3366. For the assumptions 
used—-which again include the premise of stiff, 
mass-balanced blades—it will be noted that for both 
the rapid and the instantaneous cases no transient 
flapping displacements are shown which exceed the final 
repeating values. 

Since the azimuth position of the blade at the instant 
of control deflection affects the actual time history of 
angle of attack, the calculations for one type of control 
deflection were repeated for four different initial blade 
azimuth positions, as shown in Fig. 6. It will be noted 
that the envelope of blade flapping angles, while slightly 
affected as to details, again reaches the same eventual 
range regardless of initial azimuth. 

Unpublished model test results obtained at Langley 
are in accord with these predictions in that rapid in- 
creases in rotor angle of attack, for generally similar 
conditions, caused no overshoot in blade motion beyond 
the final steady condition. 


Blade Mass Constant 


Under some conditions, higher inertia blades—i.e., 
lower mass constants—can smooth out higher har- 
monics or prevent blade instability. On the other hand, 
light blades—higher mass constants—result in a high 
coning angle at high acceleration values, and the favor- 
able effect on fuselage clearance appears likely to be 


immense. Accordingly, the effect of blade mass con- 
stant variations is examined in Fig. 7. Because no firm 
check is available for that theory that includes the 
effects of extreme stalling, whereas theory does check 
experiment for a variety of mass factors in the unstalled 
or lightly stalled conditions, the theory shown de- 
liberately omits any allowance for stalling. It will be 
noted that even if stalling does not act to increase the 
downward flapping at all, low mass constants (such as 
correspond to tip-mounted power-plant arrangements) 
may result in down-flapping values of the order of 15° 
for the severe maneuver (final condition) assumed 
here. 

Comparing the trim and final conditions, it will be 
noted that at mass constants around 12, which was 
representative of many early helicopters, this plot 
would indicate little change in down-flapping values 
(except for effects of stalling) to take place during the 
maneuver. In contrast, if the mass constant is reduced 
either by use of heavier blades or by any combination of 
changes, considerable change in down flapping during 
the maneuver is predicted even without inclusion of 
stall effects. 


“‘UNLOADED-ROTOR”’ DESIGNS 


When a fixed wing is used to ‘‘unload”’ the rotor, per- 
mitting it to operate at low pitch settings and at tip- 
speed ratios up to several times conventional values, a 
relatively infinite number of significant design combina- 
tions becomes possible. In addition to the NACA work 
reported long ago for early autogiros, some exploratory 
studies for simplified cases have recently been made at 
Langley both by way of theory and by way of unpub- 
lished tests of small models. The theory to be discussed 
is that of TN 3366, and the model data were supplied by 
the 300 m.p.h. 7- by 10-ft. tunnel staff. 

A subject such as unloaded rotors cannot be fully de- 
veloped in this paper, but it is desirable to point out a 
few of the similarities and differences which seem indi- 
cated in respect to the blade clearance problem. 


Down Flapping for Steady Conditions 


In testing a simple stiff-bladed seesaw rotor model 
with large flapping-stop ranges at extremely low pitch 
settings, it was found possible to operate an autorotating 
model right through zero lift, resulting in tip-speed ra- 
tios measured in whole numbers instead of just deci- 
mals. For tip-speed ratios above one, however, the 
model blades (particularly the light weight ones) were 
prone to wander even in the steady tunnel air stream, 
and down-flapping angles of 15° to 20° were not un- 
common for the test configurations. Thus, the down- 
flapping angles again tend to be a problem, this time 
even for steady conditions. 


Effects of Blade Inertia 


On the other hand, the effects of blade inertia seem 
often to be reversed from those shown in Fig. 7 for a 
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tip-speed ratio of 0.3, and Fig. 8 is of interest in this 
connection. The blades for this case are free to cone. 
The theoretical treatment is similar to that for Fig. 4 of 
TN 3366. The agreement indicated between the ex- 
perimental points and the theory is considered en- 
couraging in view of the extreme tip-speed ratio and the 
relatively small scale of the model. For the larger 
flapping angles shown by theory, the model could not be 
run steadily over an adequate range of conditions. It 
seems indicated that, for tip-speed ratios above one, 
heavy blades rather than light blades—i.e., low mass 
constants rather than high ones—may serve to minimize 
the down-flapping angles. 


Divergence 


Further comparisons afforded by these same studies 
show agreement between theory and unpublished sim- 
plified model tests in that, for stiff blades, no cases of 
divergent blade motion have yet been uncovered short 
of the combination of lightweight blades and a tip-speed 
ratio of 3.0 as discussed in NACA TN 3366. 


Overshoot 


Blade-motion overshoot following an abrupt control 
displacement is indicated by these studies to exist at 
these extreme tip-speed ratios, contrary to what was 
shown for » = 0.3 in Fig. 6. This overshoot is indicated 
to be reduced by use of heavier blades. 


Effects of Flexibility 


It should be emphasized that the blades represented 
here were stiff both in torsion and in bending. The 
effects of flexibility should warrant consideration in 
studies of unloaded-rotor designs as such. 


CONCLUSION 


The following discussion relates primarily to pull-up 
maneuvers at tip-speed ratios of about 0.3. Unless 
otherwise indicated, the blades are assumed to be mass 
balanced and of at least average stiffness. 


Large Down-Flapping Values 


The studies presented suggest that, for a number of 
combinations of variables and flight conditions, down- 
flapping values as large as 15° to 20° could occur in 
extreme maneuvers. Blade stalling and low blade mass 
constants (heavy blades), aside from the amount of aft 
cyclic control applied, are indicated to be primary 
causes of large values. 

The actual amount of down flapping contributed by 
stalling is subject to some uncertainty. A study of the 
problem suggests that the numerical-integration results 
presented may eventually prove to be somewhat pessi- 
mistic. On the other hand, there is a variety of evidence 
that stalling can add materially to down flapping. Asa 
consequence, special consideration seems in order in 
regard to maintaining as high a rotor r.p.m. as possible 
in severe maneuvers, since r.p.m. is critical in regard to 
stalling. Depending on the purpose of the maneuver 
and on the aircraft characteristics and flight condi- 
tions, one procedure that is believed to warrant careful 
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consideration in many cases is to apply cyclic control 
first and then apply collective control 1 or 2 sec. later. 

Another point that seems worthy of note in regard to 
the large down-flapping values is that even if values 
only half as great as the predicted extremes are reached, 
then for typical designs the down-stops will be pounded 
and the possible effects on rotor-system fatigue life, or 
even immediate failure, would seem to require direct 
consideration. 


Absence of Trigger-Action Increases or Overshoot 


A variety of sources of information was examined in 
this respect, and—for the conditions emphasized here— 
the evidence is in all cases that, even when large 
amounts of flapping are shown, the flapping develops 
in a progressive manner, without overshoot, in distinc- 
tion to trigger-action increases. Cautions to be ob- 
served include probable adverse effects of lack of 
blade chordwise balance, especially in combination with 
high torsional flexibility, and consequences of helicopter 
instability. A helicopter that is basically unstable and 
hence runs out of control travel during recovery from a 
maneuver might conceivably experience 
flapping while the maneuver is out of hand. 


excessive 


Design Approach 


In the light of this study, it would seem that the 
present design approach in regard to flapping clearance 
for radically new types might well include the following: 

(a) General studies for the specific design, using avail- 
able analytical theories. 

(b) Specific calculations for critical conditions, using 
numerical-integration methods and preferably including 
more factors—i.e., aircraft pitching velocity—than the 
examples presented here. 

(c) Flight tests of prototypes wherein maneuvers of 
scheduled increases in severity are made, with clearance 
during, and critical stresses for,each maneuver measured 
and evaluated before the next maneuver is attempted. 
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CORPORATE MEMBER NEWS 


e Aluminum Company of America... 
Harry L. Smith, Jr., has been elected a 
Sales Vice-President. He is in charge of 
Alcoa’s New Kensington and Cleveland 
Sales Development Divisions and the 
Company's Division of Commercial Re- 
search. 

Bendix Aviation Corporation... A $2,- 
000,000 building will be constructed at 
the Bendix Radio Division plant in Tow- 
son, Md., for engineering research and 
development of radar and other devices. 
Scheduled for completion next July, it 
will have 100,000 sq.ft. of floor space and 
will accommodate 500 employees.... 
The Eclipse-Pioneer Division announces 
a new series of corrosion-resistant, low- 
inertia servomotors designed for ap- 
plications involving accelerated environ- 
mental conditions 

@ Boeing Airplane Company ... Engineers 
of the Seattle Division are currently 
engaged in 60 major work programs, the 
company announced, as compared with 
16 programs 10 years ago. The Engi- 
neering Department, consisting of more 
than 6,000 persons, has been growing at 
the rate of 54 per month for the past 5 
years. Of the technical people, 30 per 
cent are mechanical engineers, 24 per cent 
electrical engineers, and 19 per cent 
aeronautical engineers. The projects are 
so diversified that every type of engineer 
is represented on the payroll .... The 
Boeing 707 four-jet tanker-transport pro- 
totype has logged 191 hours in the air. 
A flying boom is being installed for aerial 
refueling. 

e The Bristol Aeroplane Company of 
Canada Limited .. . The Orpheus light- 
weight turbojet, designed to power 
several light fighter aircraft, has success- 
fully completed a 150-hour type test, the 
company announced. It achieved a 
thrust of 3,285 lbs. during the test, or a 
thrust/weight ratio of 4.4. The first 


Cross-wind landing gear is standard equipment on Boeing's B-52 Stratofortress. 


Orpheus-powered Folland Gnat was ex- 
pected to fly this summer. 


e Convair, A Division of General Dy- 
namics Corporation... The R4Y-1, Navy 
version of the twin-engined Convair 340, 
is now in production at the San Diego 
plant. It can carry 44 passengers, 27 
litter patients, or 12,000 Ibs. of cargo, 
and cruises at 284 m.p.h. at 20,000 ft. 
The plane has removable upholstered 
seats that can be faced either forward or 
rearward and are interchangeable with 
seats in the R3Y seaplane. 

e Cornell Aeronautical Laboratory, Inc. 
... Roman Daigler, of Buffalo, has been 
elected Assistant Treasurer by the Board 
of Directors 

e Eaton Manufacturing Company... Lo- 
gan Monroe has been elected Vice-Presi- 
dent and Controller; Herbert S. Ide, Jr., 
Vice-President and Treasurer; and Ray- 
mond G. Hengst, Secretary. 

e Fairchild Camera and Instrument Cor- 
poration... Richard Hodgson, formerly 
Trend Planning Director, has been made 
a Vice-President and General Manager 
of the Company’s Reconnaissance Systems 
Division 

@ General Electric Company...A gas 
generator scarcely bigger than a can of 
soup, yet capable of producing about 850 
jet hp. when applied to a guided-missile 
propulsion system, has been developed by 
the Aircraft Gas Turbine Development 
Department. It weighs less than 3'/2 lbs. 
and is 4 in. long and 83 in. in diameter 
G-E engineers say the gas generator would 
be ideal for many applications where a 
portable, lightweight, and reliable source 
of energy is required. With no moving 
parts, it converts liquid hydrogen peroxide 
into a high-pressure, high-temperature 
gas stream of free oxygen and steam. 
This jet may be directed against a turbine 
wheel rhe jet horsepower may be varied 
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from 50 to about 1,800 by adjusting the 
incoming liquid flow rate. 
eG. M. Giannini & Co., Inc. ... The 
company’s Eastern Sales Engineering 
Office has been moved to the sixty-ninth 
floor of the Empire State Building, 350 
Fifth Ave., New York City. 
e The B. F. Goodrich Company... 
Elmer L. Lindseth, President of The 
Cleveland Electric Illuminating Com- 
pany, has been elected to the Goodrich 
Board of Directors. 
e Walter Kidde & Company, Inc.... 
Five divisions have been formed, each 
operating under a Vice-President. V. J. 
Hill, Jr., heads the new Aviation Division, 
which handles aircraft fire detection and 
extinguishing systems, air-borne air com- 
pressors and pneumatic equipment, life 
raft and flotation equipment, gunchargers, 
and auxiliary power units 
e Lear, Incorporated...Lear automatic 
flight equipment will be used on America’s 
first jet tanker for aerial refueling, the 
Boeing KC-135. The autopilot will be a 
modified version of the Model L-10, 
developed recently for supersonic planes. 
e@ Lockheed Aircraft Corporation ... First 
flight of the Lockheed Electra turboprop 
air liner is planned for October, 1957. 
The company has announced a 39-month 
production timetable, indicating it will 
set a speed record for designing and build- 
ing a new four-engined transport. Lock- 
heed expects to have 5,000 persons working 
on the Electra series by the end of 1958 
and to turn out 11 planes per month 
toward the end of 1959. The new air 
liner is designed to carry 64 to 90 passen- 
gers at a cruising speed of 414 m.p.h. 
Despite the publicity on turboprops, 
Lockheed assured its employees recently 
that piston-engined Super Constellations 
will be manufactured ‘‘for several more 
yvears.”’ It is pushing development of 
the standard Model 1049G and the extra- 
long-range Model 1649A, which is sched- 
uled for its first flight in October, 1956. 
A cargo version of the Super Constellation, 
easily convertible to a luxury passenger 
liner, will be manufactured for delivery 
next year; it will be called the 1049H. 


Shown are the four dual wheels in castered 


position as the big plane goes down the runway crabbing into the wind. Pilot sets the wheels at the desired swiveling angle 
prior to landing or take-off. Never before used on a heavy bomber or a production jet airplane, the cross-wind gear will 
make many more airports throughout the world accessible to the 350,000-Ib., eight-jet B-52. 
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ws; |AIRCRAFT INSTRUMENT LIGHTING GOES MODERN 
WITH INTEGRAL LIGHTING 


19H 
Following extensive experimentation NO ‘JUMPINESS’’: Through skillful design and scien- 
since 1951, we are now making _ tific application of a new conductive type of direct and 
Integral Lighting available on our _ back lighting, random light is minimized and held at 
panel-mounted aircraft instruments... just the right level to maintain instrument definition 


including both bezel and clamp-on and avoid “jumpiness” of graduations and numerals. 
mounting styles. This new lighting system, which is Bendix Integral Lighting has to be seen in person to 
accomplished with only minor changes in standard 


ie ‘ om be fully appreciated. For a demonstration of its ad- 
mstrument design, meets the latest military specs for vantages, write ECLIPSE-PIONEER DIVISION, BENDIX AVIATION 
instrument illumination. Here are some of its features: 


CORPORATION, TETERBORO, NEW JERSEY. 
DARK ADAPTATION: By day, numerals and graduations 


show white on a black background. By night, they are West Coast Office: 117 E. Providencia Ave., Burbank, Calif. 

lighted in Identification Red —the color science has Export Sales and Service: Bendix International Division, 205 E. 42nd St., New York 17, N. ¥. 
proved best suited for sharp readability with minimum 

efect on “dark-adapted” eyes. 


UNIFORM, ADJUSTABLE BRIGHTNESS: Bendix Integral Lilipse- 

lighting is even and shadowless .. . has a uniformity . 

of 2 to 1.5-foot lamberts. Intensity is adjustable for Pi nix” 
maintaining readability through dusk to dawn flying. Waok AVIATION CORPORATION 


DIVISION 


54 AERONAUTICAL ENGINEERING REVIEW—SEPTEMBER, 


e The Glenn L. Martin Company... An 
exhibit featuring the Viking high-altitude 
rocket has been installed in The American 
Museum—Hayden Planetarium, New 
York City, by Martin and the Naval 
Research Laboratory. Cutaway sections, 
including some recovered after actual 
flights in the upper atmosphere, show the 
working parts of the 45-ft. rocket. 


e@ Meletron Corporation . . . President 
George A. Starbird announces the pur- 
chase of a 6!/s-acre tract in the San Fer- 
nando Valley on which the company plars 
to erect a $1,000,000 factory for oc- 
cupancy early in 1958. This expansion 
will mark the fifth move of the Meletron 
Corporation, which manufactures pres- 
sure-actuated switches. Organized in 
1938, the company is now situated at 950 
North Highland Avenue, Los Angeles, 
and will continue operations there until 
its new plant at the corner of Bledsoe and 
Bradley, Los Angeles, is ready for oc- 
cupancy. 


e North American Aviation, Inc.... The 
nuclear reactor for the new Medical 
Center at the University of California at 
Los Angeles has been designed and will be 
built by N.A.A.’s Nuclear Engineering 
and Manufacturing Division. It will be 
the first reactor designed specifically for 
use in medical research and treatment 
producing gamma rays and_ thermal 
neutrons for treatment of cancer. The 
radiation also will be used to make radio- 
isotopes and for experimental sterilization 


McDonnell Aircraft Corp. is building the 
F3H-2N Demon, a more powerful version of 
the F3H carrier-based jet fighter. It has an 
Allison J-71 turbojet engine with after- 
burner, delivering 10,000 Ibs. thrust. Top 
speed is about 600 m.p.h. The swept-wing 
Navy fighter, with improved radar and the 
latest computing and fire control equipment, 
can operate under all weather conditions. 
It carries rapid-firing, high-velocity, 20-mm. 
cannon and a large number of rockets. 


and preservation of food and drugs. The 
reactor is to be completed within a year 
but will not be available for clinical use 
for another 2 years. This nuclear reactor 
will be the fourth designed and constructed 
by N.A.A.; two of them already are in 
operation 


Radioplane Company... The Aero Me- 
chanical Research Laboratory has devel- 
oped an autorotating airfoil parachute 
that provides greatly increased drag and 
stability. Called the Rotafoil, the new 
parachute has a number of prospective 
applications in the fields of deceleration, 
supply dropping, and aerial delivery of 
munitions and weapons. It is not in- 
tended for human use. A_ Rotafoil 
‘chute weighing only 4 lbs., the company 
says, can be used to stabilize and prevent 
tumbling of a falling object weighing as 
much as 6,000 Ibs. A Rotafoil 10 ft. in 
diameter can be used in lieu of dive brakes 
on a 20,000-lb. airplane. The Rotafoil 
derives its extra drag from centrifugal 
force causing the skirt or outer edge of 
the ‘chute to flare out. The rapid spin- 
ning action, ranging from 1,500 to 3,000 
r.p.m., creates added stability. A low- 
friction swivel permits the parachute to 
rotate without twisting the shroud lines. 

e Thompson Products, Inc. Karl- 
Douglas Associates, Inc., of Hawthorne, 
Calif., has been acquired by stock pur- 
chase. The company designs and man- 
ufactures hydraulic and pneumatic cyl- 
inders and valves. .. . Thompson Prod- 


1955 


The Navy's new supersonic day fighter, the 
Chance Vought XF8U-1, has made a series 
of successful test flights at Edwards AFB. 
Designed to operate from carriers, it has a 
high rate of climb and exceptional combat 
ceiling. Thin swept wings are mounted high 
on the fuselage and far back from the cock- 
pit. The horizontal tail is joined low on 
the fuselage. The short, pointed nose aids 
visibility for carrier landings. The turbojet 
engine is a Pratt & Whitney J-57-P-4 with 
afterburner. 


ucts recently announced it will make 
$20,000,000 available to finance the ex- 
pansion of Ramo-Wooldridge Corporation, 
of Los Angeles, its affiliate in the elec- 
tronics and guided-missile fields. 


@ Vickers, Incorporated ... Harry F. Vick- 
ers has been elected Vice-Chairman of 
the Board of Directors; Kenneth R. 
Herman, President; and N. E. Edlefsen, 
Vice-President for Engineering. Mr. Vick- 
ers is President of the Sperry Rand Cor- 
poration, of which Vickers, Incorporated, 
is a subsidiary. 


© Westinghouse Electric Corporation ...A 
new factory under construction on a 
119-acre tract in Youngwood, Pa., will 
be used for manufacturing semiconductor 
devices such as transistors, power recti- 
fiers, high-frequency detectors, and photo- 
cells. Its manufacturing equipment will 
be the most highly automatic of any in 
Westinghouse’s 56 major plants, according 
to company reports. 


@ Wyman-Gordon Company... Wyman- 
Gordon announces the purchase of a 
substantial interest in Prex Corporation, 
of Chicago, which pioneered the develop- 
ment of small light-alloy forgings without 
draft and with exceptionally thin sections 
and close tolerances. With financing 
from Wyman-Gordon, Prex plans to 


build a new plant on land already ac- 
quired in Franklin Park, northwest of 
Chicago, 
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Faster than the speed of sound— 
yman- he but Harrison holds the heat down! 


of a 
ration, Like a bullet boring into the sky . . . up—up—up! 
— America’s swiftest, hottest jets are on the move. But with 
tienes Harrison heat exchangers on the job, engines are 
ancing running cool—temperatures are under control. In fact, 
* you'll find lightweight, heavy-duty Harrison coolers on the 
rest of arn ~ job in just about every type of modern aircraft. 

r fA Design of special cooling equipment for the world’s finest, 

fastest jets is another example of Harrison leadership 
in temperature control. Long experience and extensive 
research facilities mean that Harrison is ready and able 
to meet the cooling demands of the Jet Age. If you have a 
cooling problem, look to Harrison for the answer. 


Harrison Radiator Division, General Motors Corp., Lockport, N.Y. 


TEMPERATURES 


HARRISON 


r, the 
series 
has a 
ombat 
high 
cock- 3 : 
on 
e aids 
rbojet 
+ with 
LL 
GENERAL 
MOTORS 


56 AERONAUTICAL ENGINEERING REVIEW- 


SEPTEMBER, 


IAS SECTIONS 


Meet Your Section Chairman 


James G. Wenzel 


San Diego Section 


Jim Wenzel, a native of Springfield, 
Minn., joined the Navy in June, 1944, 
on graduating from high school. He was 
released to inac- 
tive duty in July, 
1946, with a com- 
mission as Ensign. 

The University 


of Minnesota 
claims him as a 
” 


son” who was 

graduated with 
high distinction in 
June, 1948, when he received his B.S. 
degree in Aeronautical Engineering. 
He is a member of Tau Beta Pi and Tau 
Omega honorary fraternities. 

After he had been working a short 
time in the test laboratories of Con- 
solidated Vultee Aircraft Corporation, 
San Diego, structures testing on 
XP5Y-1, Jim’s high scholastic ability 
was rewarded with a company fellow- 
ship. He was granted leave of absence 
to continue his studies at the University 
of Minnesota, where he obtained his 
Master’s degree in Aeronautical Engi- 
neering in 1950. 

Returning to Consolidated Vultee, 
which later became Convair, A Divi- 
sion of General Dynamics Corporation, 
Jim became an Aerodynamics Engineer 
assigned to the R3Y, a turboprop sea- 
plane, and the F-102 interceptor. The 
diligence and conscientiousness charac- 


Atlanta Section 
Edith H. Lively, Secretary 


A dinner meeting was held June 2 at 
the Officers Club, Naval Air Station, 
Chamblee, with Chairman E. I. Bricker 
presiding. 

Mr. Bricker discussed the possibilities 
of a field trip, suggesting Red Stone 
Arsenal if such a trip could be arranged. 
He announced that September 8 had 
been set tentatively as the date for the 
next meeting and stated that ballots for 
the election of officers would be mailed 
to the membership as heretofore. He 
then turned the meeting over to Otis 
Norcross, program chairman. 

Mr. Norcross introduced Col. Edward 
J. McRay, Jr., USAF Plant Representa- 
tive at the Georgia Division of Lockheed 


teristic of all his work won him a promo- 
tion to Senior Aerodynamics Engineer 
in 1953. To follow the F-102 program, 
Jim transferred to Experimental Flight 
as a Senior Flight Test Engineer. 
Then, in January of 1955, he transferred 
again to the position he now holds 

Senior Aerodynamics Engineer attached 
to Preliminary Design of all projects—a 
big job, but one that he handles capably. 

To fill in his spare moments, Jim has 
held an appointment to the Graduate 
Staff of the University of California 
(Extension Division) since 1951. He 
teaches subsonic and supersonic aero- 
dynamics, performance, and stability 
and control. Many students are deeply 
indebted to his thoroughness as an 
instructor. 

With his wife Elaine, Jim lives in the 
Clairemont section of San Diego. He 
has devoted many hours to the Lutheran 
Church of this new community. He is 
Chairman of the Board of Trustees and 
has used his hobby—woodworking—to 
help build the chancel furniture, includ- 
ing the altar, cross, and pulpit. 

Last January, the Royal Aeronautical 
Society honored Jim by electing him to 
Associate Fellow status. 

We of the San Diego Section feel 
proud and fortunate to claim Jim as our 
Chairman. We mean it literally when 
we say Jim Wenzel has been active in the 
San Diego Section since July, 1950. 


D. P. GERMERAAD 
Acting Corresponding Secretary 


Aircraft Corporation, who has served 15 
years with the Air Force. He has seen 
duty in Panama, England, and the 
Pentagon and during the Korean con- 
flict was Commanding Officer of the 
6160th Maintenance and Supply Group 
of the Southern Defense Command in 
Japan for 2'/, years. Colonel McRay 
gave a brief outline of ‘Military Logis- 
tics.” 

Colonel McRay defined logistics as 
“all that part of war which is not in- 
cluded in strategy and tactics,’ and he 
further explained ‘‘that strategy and 
tactics provide the scheme for the con- 
duct of military operations, while logis- 
tics provides the means therefore.” In 
more detail, logistics combines: (1) de- 
sign and development, acquisition, stor- 
age, movement, distribution, mainte- 
nance, evacuation, and disposition of 


material; (2) induction, classification, 
training, assignment, welfare, movement 
evacuation, and separation of personnel ; 
(3) acquisition and construction, main- 
tenance, operation, and disposition of 
facilities; (4) acquisition and furnishing 
of services. 

The working out of this tremendous 
program starts with the laying down of a 
national program by Congress and the 
appropriation of funds to carry it out. 
The Joint Strategic Plans Group under 
the Joint Chiefs of Staff then write out a 
basic war plan—starting with the 
immediate next 30 days, then for a 6- 
month period beyond that, followed by 
general plans of 1, 2, 5, and 10 years 
hence. These plans are continually 
being rewritten and brought up to date. 
They are transmitted then to the Joint 
Logistics Plan Group, which in turn 
prepares the necessary logistics support 
plan in broad general terms to imple- 
ment the war plan. Each of the three 
Services then converts the general plan 
into a detailed plan for its branch, from 
top to bottom, for a complete war plan 
based on expected dates of implementa- 
tion and including every aspect of logis- 
tics. 

The logistics cost is high. Of the 
1955 income-tax dollar, $0.60 goes for 
major security; out of this, $0.38 goes 
to the U.S. Air Force, which in turn 
uses $0.33—or more than 80 per cent of 
its appropriation—for logistics. Trans 
lated into dollars, this means that the 
Air Materiel Command will spend 
around 16!/, billions annually for 
supply. Its total assets are about 30 
billions. It inventories more than | 
million different items, stores and dis- 
tributes more than 4 million tons of 
supplies annually, controls more than 30 
million sq. ft. of covered storage space, 
and issues 39 million individual items 
per year—or about 100,000 per day. 
This requires contracts of some 17 bil- 
lions with 18,000 commercial companies 
and the publication of more than 12,000 
separate technical bulletins to keep all 
the records. 

This business is a challenge to each 
one, and this challenge must be met in 
the form of new and more efficient meth- 
ods of applying the art of logistics and 
must be able ultimately to solve the 
following problems: 

(1) How can we eliminate inaccuracies 
and the tons of paper we handle each 
year? 

(2) How can we utilize computers and 
memory devices for greater efficiency 
and economy ? 

(3) How can we cut flow time from 
days to seconds? 

(4) How can we reduce packaging 
from millions of pounds to ounces? 

(5) How can we train personnel more 
effectively ? 

Colonel McRay summed up his talk 
thus: “Each new device, system, or 
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the B-$2. flaps wing... 
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This Johns-Manville Goetze gasket 
must withstand a tremendous bending 
moment caused by the flexure of the 
Boeing B-52’s wings. Combining a core 
of fine steel mesh with an aluminum 
sheath provides strength to resist this 
force and resiliency to keep a tight seal. 
Boeing selected this Goetze gasket only 
after exhaustive performance tests. 


Johns-Manville Goetze Gaskets 


maintain a tight seal in pneumatic duct system 


THis critical sealing problem was solved for 
Boeing with a special gasket, designed and en- 
gineered by J-M Goetze Gasket technicians. 

Problems like this are typical of today’s mod- 
ern aircraft. Temperatures are higher! Pressures 
are greater! Flanges are lighter! Every day, Goetze 
technicians are proving Goetze metal gaskets’ 
ability to meet these exciting demands. Every day 
more designers are turning to Johns-Manville for 
help in their sealing problems. 


For more than 60 years, Goetze has pioneered 


the development of metal gaskets. Today, thou- 
sands of precision-made styles and sizes are avail- 
able. Goetze Gasket experts will be glad to help 
you select the one that best meets your needs. Or 
they will custom-design something new, tailor- 
made to your specific requirements. 


Write today for further information on Johns- 
Manville Goetze Gaskets and other J-M products 
for aviation. Ask for Brochure AV-1A. Address 
Johns-Manville, Box 60, New York 16, N. Y. 
In Canada, Port Credit, Ontario 


THERE’S A J-M GASKET FOR EVERY SEALING PROBLEM 


French 
Type 


Screen 


Spirotallic Corrugated 
Metal ~ 


JOHNS -MANVILLE 
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the MARTINMATADOR... 


A USAF TM-61 Martin Matador roars away—and riding 
with it are AMPHENOL components. Principal AMPHENOL 
contribution to this powerful missile: custom engineered 
AN connectors. ANs are vital connecting links in airborne 
electronics, provide a detachable connection in one or 
more electrical circuits. They are used by Martin and 
other major aircraft and missile manufacturers in thou- 


sands of applications where dependability is a must. 


‘AMERICAN PHENOLIC CORPORATION «+ CHICAGO 50, ILLINOIS 
In Canada: AMPHENOL CANADA LIMITED, Toronto 


method which you can build which will 
reduce the amount we will have to spend 
to maintain our military will ensure a 
more definite victory.” 

Much to Colonel McRay’s amuse- 
ment and in honor of his subject, the 
speakers’ table was adorned with a 
pin-up poster of Major Gen. D. F. 
Callahan’s famous definition of logis- 
tics: ‘‘Logistics is the stuff if you do not 
have it, the war will not run as if.” 
After listening to Colonel McRay, each 
one felt that he knew more of what was 
meant by that “‘stuff.” 


Baltimore Section 
Ray C. Robley, Jr., Secretary 


About 200 members and guests at- 
tended the annual dinner meeting in 
Levering Hall, The Johns Hopkins Uni- 
versity, on June 9. 

After a short business session, Chair- 
man Herman Pusin introduced William 
G. Street, Chairman of the Program 
Committee. Mr. Street introduced the 
speaker of the evening, Walter Tydon, 
Chief Engineer of the Aircraft Division 
of Fairchild Engine and Airplane Cor- 
poration. 

Speaking on ‘‘Future Transport De- 
signs,’ Mr. Tydon discussed the effect 
of new, expanded air logistics’ require- 
ments upon cargo aircraft designs of the 
future. He strongly emphasized the 
need for radical changes in landing-gear 
design to enable transport planes to 
operate from much more varied types of 
terrain, ranging from snow and ice to 
marshlands. He also stressed the need 
for improved methods of cargo handling 
to raise efficiency through a complete 
cargo cycle, from storage to user. 

Mr. Pusin named the officers elected 
for next year and turned the meeting 
over to the new Chairman, Ralph H. 
Draut, who promised to ‘“‘continue the 
good work”’ of the Section. 


Cleveland-Akron Section 


The following officers have been 
elected for the 1955-1956 season: 
Chairman, Karl Arnstein; Vice-Chair- 
man (Cleveland), Bruce T. Lundin; 
Vice-Chairman (Akron), James Gibson; 
Secretary, William A. Fleming; and 
Treasurer, Howard F. Powders. 

On the Advisory Committee are Rear 
Adm. C. M. Bolster, USN (Ret.); 
Comdr. Raymond J. Schneider, USN; 
Ray E. Bolz; Edward R. Sharp; John 
Boshar; Abe Silverstein; Eugene J. 
Manganiello; and Charles H. Smith, Jr. 


Hagerstown Section 


Andrew Pickens 
Secretary-Treasurer 


Thirty-three members and _ guests 
attended the last spring meeting June 2! 
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in the Terrace Restaurant. W. F. 
Mumma introduced the speakers, who 
discussed the Fairchild Service Depart- 
ments. 

R. L. O’Connor, Field Service Repre- 
sentative of Fairchild Aircraft Division, 
described the Field Service—tts history, 
work, and representatives. D. H. 
Smith, Technical Section Supervisor, 
discussed the handling of Unsatisfactory 
Reports and the compiling of informa- 
tion gathered by Field Service. 

The following officers have been 
elected for 1955-1956: Chairman, J. 
Allen Clopper; Vice-Chairman, Claude 
S. Huber; Secretary-Treasurer, Charles 
L. Chumley, Jr.; Area Nominating 
Committee Representative, Andrew 
Pickens; and Advisory Council, Theo- 
dore H. Beck, Robert A. Darby, and 
Roy W. Lessard. 


Hampton Roads Section 
Richard E. Kuhn 


Past Corresponding Secretary 


The following new officers have been 
elected for 1955-1956: Chairman, Albert 
Louis Braslow; Vice-Chairman, Frank- 
lin W. Diederich; Treasurer, William D. 
McCauley; Corresponding Secretary, 
James P. Shivers; and Recording 
Secretary, Lewis R. Fisher. 

The new Advisory Board is composed 
of Emanuel Boxer, Col. W. B. Bunker, 
Melvin N. Gough, H. H. Jackson, 
Henry J. E. Reid, Jean A. Roché, 
Charles H. Zimmerman. 


Los Angeles Section 
Ellis Lapin 
Specialist Meetings Committee 


At a specialist meeting on June 14, 
William M. Bleakney, Senior Staff 
Physicist, Hughes Aircraft Company, 
spoke to 65 members and guests on the 
ballistic equations of rockets with 
thrust. R. J. Gunkel, Assistant Super- 
visor—Missile Aerodynamics, Santa 
Monica Division, Douglas Aircraft 
Company, Inc., presided at the meeting. 

Bleakney discussed in considerable 
detail the equations for a two-degree-of- 
freedom system using only the assump- 
tions associated with linearized equa- 
tions of motion. By manipulating 
these, he was able to cast the equations 
into forms in which solutions could be 
easily obtained. He concluded his talk 
with a discussion of the equations of 
motion for a rolling rocket, the rocket 
having two planes of symmetry. He 
was able to use complex variables and 
obtained simple nondimensional results 
that illustrated the stable and unstable 
regions, 


and AMPHENOL 


Security provisions do not allow the illustra- 
tion of the AMPHENOL connectors used in the 
Matador. However, the components shown above are 
indicative of the research and development work at 
AMPHENOL which resulted in the custom engineered AN 
connectors used by Martin. One of the very few com- 
ponent manufacturers offering this type of service, 
AMPHENOL’s custom engineering has resulted in thou- 


sands of special purpose connectors for electronics. 


AMERICAN PHENOLIC CORPORATION «+ CHICAGO 50, ILLINOIS 
In Canada: AMPHENOL CANADA LIMITED, Toronto. 
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Defense i Ls 


our business... 


From earliest cannon-carrying fighters to the most 
advanced guided missile weapons systems, Bell Air- 
craft has pioneered for twenty-years in the design 
and production of new armament for our nation’s 
security. 

The defense industry at long last is an integral 
part of our national economy. Bell is a specialist 
in many facets of this business of defense. Our 
engineering and production teams are constantly 
applying the newest in scientific and manufactur- 
ing techniques to widely diversified programs: 


Guided missiles capable of delivering nu- 
clear weapons to an enemy many miles 
away... rocket engines for super speeds 
and altitudes . . . electronic and servo- 
mechanical devices for precise perform- 
ance and control ... research aircraft for 
the accumulation of invaluable data... 
vertical rising aircraft for a new dimen- 
sion of flight ... helicopters for every 
type of military operations, including 
quick evacuation of wounded , . . all- 
weather automatic landing systems for 
land or sea-based planes ...a wide variety 
of high quality, assembly-line produced 
systems and components for industry and 
government. 


In guided missiles, Bell is prime contractor for the 


strategic, long range GAM-63 Rascal, one of the 
few contractors to undertake the complete weapons 
system assignment from airframe to rocket engine, 
from its electronic components and servos to 
ground-support equipment and training devices. 


In one of the country’s largest and best equipped 
rocket engine facilities, Bell has developed and is 
producing engines for the Rascal and Nike mis- 
siles as well as for other projects. The famous Bell 
series of high performance research aircraft — X-1, 
X-1A, X-2 and X-5 — is supplying today’s infor- 
mation for tomorrow’s tactical planes. 


Improved Bell helicopters are serving every 
branch of the military services. The revolutionary 
XV-3 convertiplane will provide a link between 
fixed-wing and rotary-wing aircraft and the Bell jet 
VTOL (vertical takeoff and landing) promises to 
change the entire concept of military and commer- 
cial aviation, launching a new era of flight. 


These and many other projects are being pushed 
forward to gratifying conclusions by a company 
founded on the premise of helping to make Amer- 
ica strong. In hot war, cold war, or peace, Bell 
Aircraft’s engineers, skilled factory workers and 
modern facilities work progressively toward pro- 
tecting our American way of life. National Defense 
has always been, is now, and will continue to be 
our business. 
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San Diego Section 


D. P. Germeraad 

Acting Corresponding Secretary 
“The Design and Use of the Flight 
Simulator” proved to be a stimulating 
subject of discussion at the June 7 meet- 
ing. The talk was presented jointly by 
Nelson Lawrence, Project Manager for 
the F-102 Simulator, and Wilbur Day, 
Chief Aerodynamicist, both of Link 
Aviation, Inc. They stressed the in- 
creased need for flight simulators as the 
best tools for both training and engi- 
neering analysis in view of the increased 

complexity of the modern airplane. 


> A highlight of the year was the 
Visit on June 24 by members of the 
Royal Aeronautical Society and their 
wives, following the Fifth International 
Aeronautical Conference. The San 
Diego Section, in cooperation with the 
local aircraft industry, sponsored a 
luncheon at the IAS Building. This was 
followed by a tour through all the local 
aircraft plants. 

The same evening the International 
Ball, social event of the season, was held 
at Hotel Del Coronado. Ernest G. 
Stout presided as Toastmaster. He 
introduced the Mayor of San Diego, 
C. B. Dail, who welcomed the dis- 
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tinguished visitors from England and 
presented them with an official key to 
the city. Other speakers were Gen. 
Joseph T. MecNarney, USAF (Ret.), 
Robert E. Gross, Norbert E. Rowe, 
Major Reuben H. Fleet, and Major 
Lester D. Gardner. 


Tullahoma Section 


The following new officers have been 
elected: Chairman, James C. Sivells; 
Vice-Chairman, William Wimbrow; 
Secretary, Ernest A. Sanlorenzo; and 
Treasurer, Eldon Seagrist. 


Washington Section 
R. Fabian Goranson, Secretary 


The final meeting of the 1954-1955 
term was held on June 8. The Chair- 
man opened it by introducing members 
who had contributed to the success of 
these meetings and expressed apprecia 
tion for their help and cooperation. 
Then he introduced the newly elected 
officers: Chairman, Clifford E. Roberts; 
Vice-Chairman, T. K. L. Smull; Secre- 
tary, John S. Attinello; Treasurer, 
C. Dixon Ashworth; Advisory Board, 
Abraham Wyatt and A. Wiley Sher- 
wood. 

Assuming the dual role of Section 
Chairman and Honorary Chairman for 
the meeting, Brig. Gen. B. S. Kelsey 
introduced the speaker, the Hon. 
Trevor Gardner, Assistant Secretary of 
the Air Force (Research and Develop- 
ment), with a brief biography, as well 
as a Statement of his own views on the 
need for effort and ingenuity in convert- 
ing our natural resources to effective 
weapons. 

Mr. Gardner, although cautioning 
that he was of necessity speaking with 
some restraint, captivated the audience 
with his timely discussion. He spoke 
primarily on security in the sense of 
strength and organization for purposes 
of mutual defense, pointing out that he 
personally would prefer to spend more 
time just being healthy and happy but 
that the bond that has held groups to- 
gether from very early times was still 
the factor that caused men to leave 
these pleasant pursuits in order better 
to effect a common defense. 

The speaker admitted that the pri- 
mary force in banding people together 
was fear and noted that fear was not 
necessarily bad but might actually be 
good when it caused people to face facts. 
As an example, he pointed to the recent 
May Day fly-bys that caused grave 
fears in some circles. He said he pre- 
ferred to consider that Russia had 
merely displayed her ability to buiid 
aircraft—and there are no means short 
of war for stopping a nation from build- 
ing air planes or weapons. The fly-bys 
should, therefore, more logically be con- 
sidered as notice to American aeronauti- 
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cal engineers that it is clear that our 
lead in this field is being seriously chal- 
lenged. 

The challenge to keep abreast, and 
ahead, of developments elsewhere might 
require not only increased research 
budgets but also changes in time-hon- 
ored concepts of personnel manage- 
ment—i.e., there may be need for dras- 
tic changes in our career-service pro- 
grams so as to make employment more 
attractive in both the military and the 
civil services. Mr. Gardner felt that 
our course must definitely be aimed at 
maintaining technical superiority, which 
means superiority in quality or perform- 
ance of weapons rather than in num- 
ber. He felt there was a great need to 
attract youth to technology and to 
divert some high-caliber personnel from 
more remunerative fields that are of less 
value to the nation. 

The problem of enticing youth in 
adequate numbers and quality does not 
resolve itself entirely with an adequate 
monetary return. Adequate recogni- 
tion for accomplishments and acquisi- 
tion of privileges associated with the 
recognition can be even more important 
than salaries. The need for immediate 
and drastic action was illustrated by 
pointing out that the Air Force does not 
have enough personnel signing up at its 
Air Technical Institute. The same 
situation exists in private and public col- 
leges. Definitive action must, there- 
fore, be taken to place the best people in 
research and development by providing 
adequate budgets and methods and 
incentives for continuing one’s educa- 
tion after starting work. 

Although management load is stag- 
gering with our present budgets, he 
suggested that we must have not only 
increases in appropriations for research 
and development but sufficient money 
to permit a few mistakes along the way, 
because the discussion process necessary 
to decide on a course of action is often 
longer than the permissible reaction 
time. In conclusion, Mr. Gardner 
urged that all concerned with research 
and development help create a sense of 
confidence without complacency and 
urgency without fear. 

Mr. Gardner’s talk was followed by a 
lively discussion stimulated by several 
provocative questions from the audi- 
ence, which was one of the largest of the 
vear. 


Attention Members! 


All members of the Institute are | 
invited to submit material concerning | 
their activities for publication in the | 
“News of Members” columns of the 
Aeronautical Engineering Review. 
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ANNOUNCING 


a new long life B& spark plug 


NEW 


one piece ceramic 
all weather top 


NEW 


ground electrode 
for long life 


NEW 


ceramic core design 
for anti-fouling 


The new BG platinum electrode spark plug — RB 39R — 
has now been CAA approved for Pratt & Whitney’s 
R4360, R2800, R2000, R1830 series engines. 


Designed in the tradition of quality established by BG 
a leader in the field since 1917, the RB 39R feature. 
a new anti-fouling ceramic core design, an all weather top, 
and a new ground electrode design for long life. 


As an added service, BG maintains a facility for factory 
overhaul of all platinum electrode spark plugs. Factory overhaul 
combines economy with long life and trouble free service. 


the name that is first 

with aircraft engineering 
and maintenance personnel 
For information concerning 


the RB 39R and other BG 
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STUDENT BRANCHES 


Academy of Aeronautics 
William J. Gayne 


Eleven members of the Student 
Branch visited the Republic Aviation 
Corporation’s plant at Farmingdale, 
Long Island, on June 11. 

David Reid, a Supervisor in the 
Administrative Engineering Depart- 
ment, reviewed the highlights of Repub- 
lic’s 26-year history and _ discussed 
future prospects. He said that Repub- 
lic, in designing airplanes, approaches 
the project from a weapons system con- 
cept. Republic designs a plane that 
will have a deadly punch and high 
resistance to combat fatigue, he said. 


Three airplanes in production were 
shown: the F-84F Thunderstreak, the 
RF-84F Thunderflash, and the RF-84F 
modified for use with the RB-36 in 
FICON. A new fighter-bomber, the 
XF-105, was being tooled up for produc- 
tion. The group toured the assembly 
line from production tooling to the 
finished aircraft. Since the tour was 
made on a Saturday, there was little 
activity in the plant, and it was possible 
to observe all aspects of production 
closely. 

After lunch in the plant cafeteria, a 
tour was made of the flight-test line. 
Mr. Reid described the tests that an 
airplane must pass before it is accepted 
by the Air Force. 


MEMBERS ELECTED 


The following applicants for membership or applicants for change of previous grades have 
been admitted since the publication of the list in the last issue of the Review. 


Elected to Associate Fellow Grade 


Braun, Gerhard W., Ph.D., Chief, 
Analysis Branch, Tech. Analysis Div., 
Holloman Air Development Center, Hollo- 
man AFB. 

Lingard, Aldro, Sc.D., Col., USAF; 
Asst. Chief, Aero. Research Lab., WADC. 


Transferred to Associate Fellow 
Grade 


Campbell Orde, Alan C., Operations 
Devel. Dir., British Overseas Airways 
Corp. (England). 

Cohn, Benedict, M.S., Staff Engr.— 
Prelim. Design, Pilotless Aircraft Div., 
Boeing Airplane Co. (Seattle). 

Garrow-Fisher, W., B.Sc. (Inter.), 
Design Engr., Prelim. Design Dept., 
Lockheed Aircraft Corp. (Burbank). 

Graetzer, G. R., Dipl. Ing., Prof., Head 
of Aero Engrg., USAF Institute of Tech- 
nology. 

Kayten, Gerald G., B.Ae.E., Head, 
Flying Qualities & Flight Test Sect., 
Navy Dept., BuAer (Washington, D.C.). 

Mathews, Charles W., B. of Ae.E., 
Aero. Research Scientist-Asst. Head, 
Stability & Control Branch, Flight Re- 
search Div., NACA, Langley Field. 

Rohman, William E., S.B. in Ae.E., 
Liaison Engr. & Head—Oper. Research, 
Research Dept., United Aircraft Corp. 

Schairer, Robert S., Ph.D. in Aero., 
Chief, Aircraft Div., The RAND Corp. 

Schlieben, Ernest W., B.S.M.E., Megr., 
Missilles Dept., Missile Systems Lab., 
Sylvania Electric Products, Inc. 


Schram, Richard A., Works Standards 
Mgr., Shafer Bearing Div., Chain Belt Co. 

Toll, Thomas A., B.S. in M.E. (Aero.), 
Sect. Head—High Speed 7 by 10 Ft. 
Tunnel, NACA, Langley Field. 


Elected to MEMBER Grade 


Brown, Irwin M., Jr., B.S.M.E., Lt., 
USNR; Asst. Aircraft Maint. Officer, 
NAS (Glenview 

Butler, Van B., B.S. in C.E., Proj. 
Engr., Boeing Airplane Co. (Seattle). 

Castile, George E., A.B., Dynamics 
Engr., Republic Aviation Corp. 

Coulson, A. L., B.S.M.E., Sales Mer., 
Ford Instrument Co., Div. of Sperry 
Rand Corp 

Craig, George H., Sr. Systems Installa- 
tion Engr., Convair, Ft. Worth, A Div. 
of General Dynamics Corp. 

Curl, Arthur N., B.S. in Ae.E., Engrg. 
Specialist, Goodyear Aircraft Co. 

Denison, M. Richard, M.S. in Engrg. 
Sc. & Applied Physics, Research Engr., 
Prelim. Design Sect., North American 
Aviation, Inc. (Downey). 

Elder, Donald L., M.S. in Ae.E., Aero- 
dynamics Engr., Engrg. Dept., Douglas 
Aircraft Co. (Long Beach). 

Fenton, Stuart, M.S. in Ae., Head, 
Aerodynamics Sect., Advanced Systems 
Group, Bulova Research & Development 
Laboratories. 

Gorman, Frank B., Comdr., USN; Dir., 
Tech. Div., BuAer General Rep., Central 
District. 


Greene, Francis P., B.M.E., Sr. Ther- 
modynamics Engr., Convair, San Diego, 
A Div. of General Dynamics Corp. 

Greenwood, Allen H. C., Asst. Gen. Mgr. 
Aircraft Div., Vickers-Armstrongs, Ltd. 

Grega, George E., B.S., Mgr.—Sales, 
AGT Devel. Dept., General Electric Co. 
(Cincinnati). 

Heineman, Richard H., B.S.M.E., Sr. 
Engr., Cook Research Labs., Div. of Cook 
Electric Co. 

Hunter, Hugh F., Jr., M.S. in Ae.E., 
Head, Struct. Dynamics Unit, BuAer 
(Washington, D.C.). 

Jacobsen, Fredrik K., B.S.M.E., De- 
signer ‘‘A,’”’ Missiles Sect., Weapons 
Systems Group, Ryan Aeronautical Co. 

Kahler, Frederick A., III, A.B., Aero- 
dynamicist, Convair, San Diego, A Div. 
of General Dynamics Corp. 

Knoernschild, Eugen M., Dr. of Engrg., 
Chief—Aerodynamics, AiResearch Manu- 
facturing Co. 

McVernon, James H., B.S., Aerody- 
namicist “A,’’ Missile Systems Div., 
Lockheed Aircraft Corp. (Van Nuys). 

Meijer, A. W., Aerodynamicist ‘‘A,” 
Missile Systems Div., Lockheed Aircraft 
Corp. (Van Muys). 

O’Neil, John J., Jr., B.S., Chemical 
Engrg., Asst. to General Mgr., Explosives 
Div., Olin Mathieson Chemical Corp. 

Petersen, Norman V., M.S., Engr., 
Sperry Gyroscope Co. 

Quilter, Charles J., B.Sc., Col. & Naval 
Aviator, assigned to OPNAV 60I1C, 
Navy Dept., Hq. USMC, Washington, 
Dc. 

Rippe, Robert S., B.A., Mgr.—Tech. 
Relations, Explosives Div., Olin Mathie- 
son Chemical Corp. 

Ritter, Robbins H., Sc.B., Instrumenta- 
tion Engr., ‘‘A,” Engrg. Flight Test Div., 
Lockheed Aircraft Corp. (Burbank). 

Spaulding, Gene B., Tech. Dir.— 
Systems Design, Temco Aircraft Corp. 

Stiles, John C., B.S. in Physics, Proj. 
Engr., Kearfoot Co., Inc. 

Strother, Ray A., B. of Ae.E., Product 
Engr., Huck Manufacturing Co. 

Westphal, Willard R., B. of Ae.E., 
Head, Cascade Sect.—Aero. Research, 
NACA, Langley Field. 

Whitlock, Jean R., M.S.E.E., Proj. 
Engr.—Electronics, Overhaul & Supply 
Depot, American Airlines, Inc. (Tulsa). 


Transferred to MEMBER Grade 


Abel, Calvin J., B. of Ae.E., Admin. 
Asst., Boeing Airplane Co. (Seattle). 

Abir, David, M.S. in AeE., Major & 
Head, Engrg. Dept., Israeli Air Force 

Benjamin, Robert B., M.S., Lt., USAF; 
R&D Staff Asst.—Guided Missiles, Direc- 
torate of Weapon Systems, WADC, 
Wright-Patterson AFB. 

Crawford, James E., B.S.A.E., Chief— 
Airframe, Mechanical Design Dept., 
Northrop Aircraft, Inc. 

Faucett, Richard S., A.A. in Ae.E., 
Mechanical Engrg. Designer, Hughes 
Aircraft Co. 

Fuqua, Collins, Jr., B.A.E., Stress 
Group Supvr., McDonnell Aircraft Corp. 

Lieberman, William S., B.S.M.E., Sr 
Group Engr.—Flight Test, Boeing Atr- 
craft Co. (Seattle). 

Moroney, James E., B.A.E., Flight 
Test Engr., Experimental Flight Test, 
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WIG-O-FLEX COUPLING 


flexible union for connecting 
rigid tubes. 


WiG-(}-FLEX COUPLING SAVES 17 POUNDS on B-66B 


PROVED SUPERIOR FOR FUEL, OIL, AIR. 


WRITE FOR FURTHER INFORMATION. 


E. B. WIGGINS OIL TOOL COMPANY, INC. 
3424 East Olympic Boulevard, Los Angeles 23, California 


1er- 
ZO, 
, 
Co q 

Aer 
De- 
ons 
) 
div 
rg., 
nu- 
y- 
raft 
ical 

ves 
gr., 
ival 

IC, 

on, 

H 

ch. | 
hie- | 
nta- 
iv., 
SIZES 
luct 

»ply 
nin : 
r & @ 

»pt., { 

ghes 
rp 

Sr 

Air- 
light 


AERONAUTICAL ENGINEERING REVIEW—SEPTEMBER, 1955 


Van Nuys, California 


THE WEST'S LARGEST 


JET ENGINE RESEARCH AND DEVELOPMENT CENTER 


Convair, San Diego, A Div. of General 
Dynamics Corp. 

Pennoni, Richard J., B.S. in Ae.E, 
Research, Devel., & Design Engr., Direc- 
torate of Flight Safety Research, Hq 
USAF, Norton AFB. 

Riple, James C., Jr., B.S. in Engrg., Sr 
Devel. Engr., AiResearch Manufacturing 
Co. 

Rivello, Robert M., M.S. in M.E 
(Aero.), Assoc. Prof. of Aero. Engrg., 
The Glenn L. Martin Institute of Technol- 
ogy. 

Schnebly, D. David, B.E. in Ae.E., 
Proj. Engr., Hiller Helicopters 

Tamboli, Ramchandra B., B. of Ae.E., 
Aerodynamicist, De Havilland Aircraft 
Co. of Canada Ltd. 


Elected to Associate Member Grade 


Earp, C. Robert, Sr. Engrg. Artist, 
Allison Div., General Motors Corp 

Harris, Thomas J., Megr.—Airfreight 
Sales, American Airlines, Inc. (New 
York). 

Johnson, Morris E., B.S., Contracting 
Engr., Sales Dept., Consolidated Western 
Steel Div., United States Steel Corp 

Miller, Robert R., A.B., V-P—Admin., 
Northrop Aircraft, Inc. 

Muraglia, Francis H., Material Review 
Analyst, Quality Control Dept., Republic 
Aviation Corp. 

Payne, Richard G., B.S.M.E., Methods 
Analyst, Industrial Engrg. Dept., North 
American Aviation, Inc. (Columbus 

Ross, Robert J., Factory Supt., Doak 
Aircraft Co., Inc. 

Stokes, J. C., Major, USAF; Opera- 
tional Plans Staff Officer, Western De- 
velopment Div., Hq. ARDC. 

Tubb, George E., V-P—Sales, Lord 
Manufacturing Co. 

Wilcox, Ralph C., Supvr. Engr.—Data 
Requirements, Northrop Aircraft, Inc 


Elected to Technical Member Grade 


Brett, John J., Proj. Engr., Kearfott 
Co., Inc. 

Burgan, Harold C., B.E., Engr 
Struct. Static Test, The Glenn L. Martin 
Co. 

Cauble, Donald K., B.Sc., Lt. (jg 
USN; Naval Aviator, Composite Sq. 11, 
NAS (San Diego). 

Clore, Thomas H., B.S.M.E., Proj 
Engr., Aero Research Lab., Univ. of 
Kentucky. 

Dolan, Thomas J., Product Engr., 
Ford Aircraft Engine Div. of Ford Motor 
Co. 

Mayes, Joe F., B.S. in Ae.E., Aero 
Eng.—Aircraft Performance, Convair, Ft. 
Worth, A Div. of General Dynamics 
Corp. 

Meyer, Robert A., B.S., Engr.— Design, 
North American Aviation, Inc. (Colum- 
bus). 

Moon, Albert I., B.S. in M.E., Stress 
Analyst ‘‘A,’’ Aerophysics Development 
Corp. 

Schumacher, John G., B.C.E., Stress 
Analyst, Lockheed Aircraft Corp. (Bur- 
bank) 

Siebes; Jos. W., M.E., Mechanical 
Engr.—Design Airframe Struct., Canadair 
Ltd. 
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The demand exceeds the supply. It’s that simple. 

There are three engineering jobs available for 
every two engineers. As a result, if you are a gradu- 
ate engineer, scientist or technologist, some 5,000 
companies are bidding for you with offers, induce- 
ments and background music. But don’t be mistaken! 
Most of today’s opportunities are jobs, not futures. 

We, too, want engineers. But we’re offering no 
violin music — only the opportunity for intelligent 


violin music 


and careful evaluation, you of us and we of you, with 
the possibility of your joining one of the finest team 
operations in the whole new world of flight systems 
development. 

Most of the people on that team are young and 
moving ahead fast, in an industry whose future is 
unlimited. They weren’t lured here. They found out 
—and figured out—for themselves. We hope you will 
do that, too. 
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good hands! 


BOEING B-52 STRATO-FORTRESS 


From design to mass production, 

Security Parachute Company can provide 
automatic parachute systems for any 
purpose ... for the smallest missile or the 
largest super bomber. Your correspondence 
regarding research or production 


is invited. 


Put yourself in good hands. 


Since 1927 


SECURITY 


PARACHUTE COMPANY 
SAN LEANDRO, CALIFORNIA 
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Smith, Frank C., Test Pilot, North 
American Aviation, Inc. (Los Angeles). 

Ward, John F., B.S. in C.E., Aero. Re- 
search Scientist, NACA, Langley Field. 

White, George K., M.A. in Math., 
Analytical Engr., Analysis Group, Re- 
search Dept., United Aircraft Corp. 


Transferred to Technical Member 
rade 


A’Harrah, Ralph C., Jr., 
Engr., North American 
(Columbus). 

Bailey, J. Earl, B.S. in Ae.E., Aero- 
dynamicist ‘“B,’’ McDonnell Aircraft Co. 

Barsamian, Vahan, B. of AcE., Assoc. 
Engr., The Glenn L. Martin Co. 

Bernard, William N., BS. Field 
Service Engr., Aero. Div., Minneapolis- 
Honeywell Regulator Co. 

Besselievre, Philip H., Jr., B.S., Jr. 
Engr., Convair, Ft. Worth, A Div. of 
General Dynamics Corp. 

Bienvenue, Louis L., Research Engr., 
North American Aviation, Inc. (Downey). 

Boyd, Keith E., B.S. in M.E., Assoc. 
Design Engr., Lockheed Aircraft Corp. 
(Burbank), 

Capka, Joseph" Richard, BS., 
USMC. 

Cartwright, Billie J., M.S. of E., Lt. & 
Naval Aviator, USN. 

Clark, John B., B.S. in Ae.E., Assoc. 
Engr., Applied Physics Lab., The Johns 
Hopkins Univ. 

Cooley, Dale E., B.S. (cum laude), 
Assoc. Research Engr. ‘‘B,’’ Aerodynamic 
Unit, Tech. Staff, Boeing Airplane Co. 
(Wichita). 

Davidson, Richard B., B.A.E., Struct. 
Design Engr., Convair, Ft. Worth, A 
Div. of General Dynamics Corp 

Donaldson, Allen M., Jr. Engr. ‘‘A,” 
Test Operations, Ryan Aeronautical Co. 

Dunning, Thomas E., B.S., Jr. Engr. 
“A,” Boeing Airplane Co. (Seattle ) 

Fairey, William G., B.S., 2nd Lt. & 
Student Pilot, USAF. 

Felicetti, Calvin J., Assoc 
Glenn L. Martin Co. 

Funk, Forrest E., B.S. in M.E., Engr., 
Air Design Devel., AGT Div., General 
Electric Co. (Evendale). 

Goodwin, George W., III, 
Engr.—Aerodynamics, North 
Aviation, Inc. (Columbus) 

Grvner, Robert T., B.S. 

Higgins, Charles W., B.A.E., Aero- 
dynamicist, Aerodynamics Sect., Propeller 
Div., Curtiss-Wright Corp 

Hodge, Bayard L., B. of Ae.E 

Hull, Richard B., B.S. 

Iacovo, Joseph F., B.S.A.E., Jr. Struct. 
Test Engr., North American Aviation, 
Inc. (Columbus). 

Jasman, Robert J., B.S.A.E., Experi- 
mental Aerodynamics Engr., The Glenn 
L. Martin Co. 

Jenkins, Charles R., B.A.E., 2nd Lt., 
USAF. 

Jones, Robert D., Jr., B.S. Jr. Engr.— 
Aerodynamics, North American Aviation, 
Inc. (Columbus). 

Jones, Ronald T., B.S. in Ae.E., Design 


BS.,. Jz. 
Aviation, Inc. 


2nd Lt., 


Engr., The 


B.S., Jr. 
American 


Draftsman, Douglas Aircraft Co., Inc. 
(Long Beach) 
Koselka, William J., B.S.E. (Aero.), 


Engr.—Aerodynamics, North American 


Aviation, Inc. (Columbus) 
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Bendix Cerametallic Brake Lining actually 
gives fifty percent greater braking capac- 
ity, has five times longer lining life and 
cuts delining and relining time in half. 
To accomplish these unprecedented 
advantages, Bendix engineers discarded 
previous conceptions of brake lining and 
developed an entirely new and funda- 
mentally different lining. Known as 
Cerametallic Brake Lining, it contains 
no resin or other organic substance; 
the base being a ceramic material com- 


A DEPENDABLE SOURCE 


FOR CREATIVE ENGINEERING 
AND QUALITY MANUFACTURING 


Bendix Products Division has long specialized in landing gear, 


including wheel brakes and struts, as well as in fuel metering 


and engine control systems. 


Serving almost all American air frame and engine manu- 


facturers, Bendix can bring much of the combined know-how 


bined with other special ingredients to 
give longer wear and better frictional 
properties. 

Cerametallic Brake Lining, like other 
Bendix engineering achievements, is solid 
evidence that the aircraft industry can 
continue, as in the past, to look to 
Bendix for creative engineering and 
quality manufacturing. 


BENDIX civision SOUTH BEND 


Export Sales and Service: Bendix International Division 
205 E. 42nd Si., New York 17, N. Y. 


FLOAT AND INJECTION TYPE CARBURETORS ... DIRECT INJECTION FUEL SYSTEMS... Bendix 


FUEL METERING AND ENGINE CONTROL SYSTEMS FOR JETS AND TURBOPROP ENGINES 
++ BRAKES, WHEELS AND SHOCK ABSORBING STRUTS FOR ALL TYPES OF AIRPLANES 


Products 
Division 


of the industry to the benefit of any one project. 


AVIATION CORPORATION 
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AERONAUTICAL 


ENGITt 


FULL 
SIZE 


3"x3"x 4" 


earjoul 


3" VERTICAL 
GYRO 


Unsurpassed 


IN PERFORMANCE 


Unequalled 


IN COMPACTNESS 


CHARACTERISTICS 


2 degrees of freedom 

360° in roll, +82° in pitch 
Repeatability to established vertical 

15 Minutes max. of ¥2 cone angle 
Free drift rate 

0.5°/ Minute 
Erection Time 

3 minutes at start 
Erection Rate 

3° minute-Normal 80° minute-Fast 


Synchro Output (each axis) 
... 11.8 volts, 400 cycles 


Only Kearfott can offer a Miniature Vertical gyro with big gyro 
Performance. Completely self contained, this gyro requires No 
External Erection Amplifiers. A gravity sensitive electrolytic device, 
within the gyro, directly associated with the torquer motors, pro- 
vides the necessary vertical reference. 

Hermetically Sealed, filled with a dry, inert gas. Satisfies the require- 
ments of MIL-E-5272 as regards shock test ( Procedure IT) humidity, 


salt spray, fungus resistance, 
explosion proof. 


rain, sand, <¢ lust, immersion and 


This gyro duplicates the performance of the Kearfott T2108 series 


in % the volume and weight. 


KEARFOTT COMPONENTS INCLUDE: 
Gyros, Servo Motors, Synchros, 
Servo and Magnetic Amplifiers, 
Tachometer Generators, Hermetic 
Rotary Seals, Aircraft Navigational 
Systems, and other high accuracy 
mechanical, electrical and electronic 
components. 
Engineers: Many opportunities in the 
above fields are open. Please write for 
details today. 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


earfott 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 


Midwest Office: 188 W. Randolph Street, Chicago, Ill. 


South Central Office: 6115 Derton Drive, Dallas, Texas 


West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 
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Change 
of Address 


Please notify the Institute of 
the Aeronautical Sciences, 2 E. 
64th St., New York 21, N.Y., 
when you change your mailing 
address. 

Notification of the change 
should be received 30 days in 
advance of publishing date to 
ensure receipt of every issue of 
the Journal and Review. 
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ll. BOOKS REVIEWED IN THIS ISSUE 
Physical Measurements in Gas Dynamics and Combustion. Edited by R. W. Ladenburg, B. Lewis, 


R. N. Pease, and H. S. T 


103 


Reviewed by Ralph E. Thomas, Battelle Memorial Institute 


Books, reports, and periodicals reviewed in this issue or in pre- 
vious issues may be borrowed on 2-week loan without charge by 
individual or Corporate Members of the Institute in the U.S. and 
Canada; excepted are certain reference books and IAS publica- 
tions which are available for purchase. Members of The Paul 
Kollsman Lending Library who are not members of the Institute 
may borrow books and, in special cases, other research material. 
Members of the IAS may borrow also from the Engineering 
Societies Library through The Paul Kollsman Lending Library. 


Photostatic copies of material in the Institute’s libraries may 
be obtained at a cost of $0.35 to members and Corporate Mem- 
bers ($0.45 to nonmembers) for each 81/:- by 11-in. print and 
$0.40 to members and Corporate Members ($0.50 to nonmembers) 
for each 111/2- by 14-in. print, plus postage. A minimum charge 
of $1.00 is made to nonmembers of the IAS. 

Bibliographies on special subjects will be compiled at the rate 
of $2.50 per hour. Translations of technical literature from for- 
eign languages may be obtained at $15 to $20 per 1,000 words, 
depending on the language. 


Full information about library membership and facilities will be sent upon request to The Paul Kollsman 
New York 21, N.Y. 


Lending Library, 2 East 64th St., 
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Aerodynamics 


Boundary Layer 


Boundary Layer Flame Stabilization. 
Robert A. Gross. Jet Propulsion, June, 
1955, pp. 288-290, 293. Experimental in- 
vestigation of interacting effects of two- 
dimensional flames intersecting a boundary 
layer flowing over a flat plate or airfoil- 
shaped plate using homogeneous propane- 
air gas mixtures with laminar free stream 
flow. 

Laminar Free Convection on a Vertical 
Plate with Prescribed Nonuniform Wall 
Heat Flux or Prescribed Nonuniform Wall 
Temperature. E. M. Sparrow. U.S, 
NACA TN 3508, July, 1955. 34 pp. 

The Axisymetric Boundary Layer on a 
Long Thin Cylinder. M. B. Glauert and 
M. J. Lighthill. Proc. Royal Soc. (Lon- 
don), Ser. A., June, 1955, pp. 188-203. 
Solutiors based on the Pohlhausen method 
and an asymptotic series to analyze the 
boundary-layer growth and the distribu- 
tion of skin friction along the cylinder. 

Boundary Layer for a Parabolic Cylin- 
der. Y. D. Wadhwa. ZAMM, Jan— 
Feb., 1955, pp. 67-69. Study of bound- 
ary-layer thickness when a stream flows 
uniformly past a parabolic cylinder with 
its axis in the direction of the undisturbed 
stream. 

Laminar Compressible Boundary Layer 
Along a Curved Insulated Surface. 
I. Fliigge-Lotz and Arlo F. Johnson. J. 
Aero. Sci., July, 1955, pp. 445-454, 490. 
Development of a method utilizing the 
integrated momentum and energy equa- 
tions and the expression of velocity and 
temperature profiles by polynomials, with 
illustrative solutions compared to that of 
Crocco for a flat plate and to that of 
Fliigge-Lotz and FEichelbrenner for a 
biconvex airfoil and an inflected wall; 
includes a general comparison to the 
Gruschwitz analytical approach to the 
basic problem. 

Laminar-Diffusion Boundary Layer—A 
Review. Kurt Berman. J. Appl. Mech., 
June, 1955, pp. 197-203. 22 refs. In- 
cludes summaries of dynamic and tempera- 
ture boundary-layer theories and mass- 
transport phenomena and their nondi- 
mensional correlation. 


On the Stability of the Laminar Bound- 
ary Layer in a Compressible Fluid. D. 
W. Dunn and C. C. Lin. J. Aero. Sci., 
July, 1955, pp. 455-477. 16 refs. Theo- 
retical development extending the Lees- 
Lin treatment to include three-dimensional 
disturbances and the dependency of stabil- 
ity characteristics on temperature fluctua- 
tions, with numerical results illustrative of 
the conclusions for the case of the bound- 
ary layer ona flat plate. 

Series Solution on Laminar Incompress- 
ible Mixing of Two Streams with Different 
Velocities. L.B.Eldrenkamp, J. Xerikos, 
kK. D. Reside, and T. P. Torda. US/F 
WADC TR54-275, May, 1954. 29 pp. 
Application of the von Karman integral 
concept to the analysis of the mixing 
phenomena, taking into account the in- 
fluence of the upstream boundary layers 
that develop along the plate, with an eval- 
uation of the mixing region and the veloc- 
ity distribution through the use of power 
series. 


A Theory of Shock-Wave Boundary 
Layer Interaction. Theodore R. Good- 
man. Cornell Aero. Lab. Rep. CAL 61, 
June, 1953. 41 pp. 

Exploratory Investigation of Flow in the 
Separated Region Ahead of Two Blunt 
Bodies at Mach Number 2. Harry Bern- 
stein and William FE. Brunk. U.S., 
NACA RM E55D07b, June, 1955. 27 
pp. Analytical results in terms of turbu- 
lent boundary-layer problems. 

A New Laboratory Technique for In- 
vestigation of the Origin of Fluid Turbu- 
lence. Elisha N. Fales. Theoretical 
Comments on the Paper of Mr. E. N. 
Fales. Th. von Karman and C. C. Lin 
J. Franklin Inst., June, 1955, pp. 491-515, 
517, 518. Experimental use of a photo- 
recorder to register visualized water-flow 
phenomena indicating the time and space 
characteristics for quantitative analysis of 
boundary-layer transitional behavior, for 
the case of a flat plate moving edgewise 
through still water. 


Control Surfaces 


On the Normal Force Produced by 
Multifinned Tail Assemblies in Supersonic 
Flow. J. Leith Potter, William D. Mur- 
phree, and Norman M. Shapiro. J. Aero. 
Sci., July, 1955, pp. 511-513. 


Fluid Mechanics & Aerodynamic Theory 


The Fluid Flow Associated with the Im- 
pact of Liquid Drops with Solid Surfaces. 
P. Savic and G. T. Boult. Canada, NRC 
Div. Mech. Eng. Rep. MT-26, May, 1955. 
58 pp. Theoretical and experimental in- 
vestigation of related factors of fluid 
dynamics and heat transfer under the as- 
sumptions of the free surface flow and wave 
phenomena theories to develop criteria on 
impinging drops as applied to turbine- 
blade cooling and aircraft icing problems. 

Maximum Theorems and Reflections of 
Simple Waves. P. Germain. U.S, 
NACA TN 3299, June, 1955. 22 pp. 
10 refs. Formulation of the solutions 
corresponding to the reflection of a cen- 
tered simple wave or ‘Prandtl-Meyer 
corner flow’’ along a straight wall and 
along a free streamline of constant pres- 
sure, as expressed in terms of a Fourier 
transform, as applied in supersonic-flow 
theory, and as related to the linear partial 
differential equations theory. 

On the Uniqueness of Ideal Gas Flows 
with Given Streamline Patterns. J. L. 
Ericksen. Jstanbul Tech. U. Bul., 1953, 
pp. 1-5 

The Physics of Shock Waves. Andre 
Herpin. (Rev. Sci., Paris, Vol. 85, 1947, 
pp. 817-826.) Gt. Brit. MOS TIB/T4441, 
Mar.,1955. 2lpp. 20refs. Theoretical 
and experimental analysis of fundamental 
principles, including the origin, formation, 
structure, and propagation factors, with a 
review of the literature. 

A Similarity Rule for the Interaction 
Between a Conical Field and a Plane 
Shock. Y.H. Kuo. J. Aero. Sci., July, 
1955, pp. 504, 505. 

Turbulent - Heat- Transfer Measure- 
ments at a Mach Number of 1.62. Mau- 
rice J. Brevoort and Bernard Rashis. 
U.S., NACA TN 3461, June, 1955. 15 
pp. 

Unstable Convection in Vertical Chan- 
nels with Heating from Below, Including 
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Effects of Heat Sources and Frictional 
Heating. Simon Ostrach. U.S., NACA 
TN 3458, July, 1955. 38 pp. 16 refs 

Zur Tschaplyginschen Hodographen- 
methode bei Unterschallstrémungen mit 
Zirkulation. H. Richter and W. Miiller 
ZAMM, Jan.—Feb., 1955, pp. 1-11. In 
German. Investigation of a one-to-one 
correspondence relationship between com- 
pressible and incompressible flows; deri- 
vation of a method to compute aerody- 
namic forces by applying the theory of 
functions of a complex variable. 

Boundary Layer effects in non-New- 
tonian Fluids. M. K. Jain. ZAJM/M, 
jan.—Feb., 1955, pp. 12-16. Use of the 
Seth synthetic method to solve the flow 
equations describing the formation of the 
boundary layer for the case of the uniform 
motion through a non-Newtonian liquid 
of a sphere and a circular cylinder sub- 
jected to an external force. 

Note on Velocity Fluctuation in Equilib- 
rium Turbulent Shear Flow Along Solid 
Boundaries. Heinrich B. Helmbold. J/ 
Aero. Sci., July, 1955, pp. 518, 514. 

Relaxation Methods Applied to De- 
termine the Motion, in Two Dimensions, 
of a Viscous Fluid Past a Fixed Cylinder. 
D. N. de G. Allen and R. V. Southwell 
Quart. J. Mech. & Appl. Math., June, 1955, 
pp. 129-145. 

Rotatory and Longitudinal Oscillations 
of Axi-Symmetric Bodies in a Viscous 
Fluid. R. P. Kanwal. Quart. J. Mech 
& Appl. Math., June, 1955, pp. 146-163. 
Theoretical investigation of perturbations 
arising around a sphere, an infinite cir- 
cular cylinder, a prolate and an oblate 
spheroid, and a circular disk using the 
Stokes stream function. 

On a Stress Tensor for Turbulence. 
Willis H. Braun. J. Aero. Sci., July, 
1955, pp. 510, 511. 

Temperature Gradients in Turbulent 
Gas Streams; Recovery Factors in 
Steady, Uniform Flow. J. B. Opfell, 
Kazuhiko Sato, and B. H. Sage. IJnd. & 
Eng. Chem., June, 1955, pp. 1243-1248. 
32 refs. 


Internal Flow 


Correlation of Turbulent Velocities for 
Tubes and Parallel Plates. R.R. Rothfus 
and C. C. Monrad. Ind. & Eng. Chem., 
June, 1955, pp. 1144-1149. 12 refs. 
Procedure to permit extrapolation of data 
on flow between parallel flat plates. 

Effect of the Volute on Performance of a 
Centrifugal Pump Impeller. R. D. 
Bowerman. CIT Hydrodynamics Lab 
Rep. E-19.7, Mar., 1955. 44 pp. Ex- 
perimental study of impeller component 
design related to internal flow phenomena 
design. 

Optimum Stage for Axial Flow Turbines. 
N. Van Le. J. Aero. Sci., July, 1955, pp. 
503, 504. 

Theorie iiber die Gitterstrémung belie- 
big geformter Fliigelprofile mit grossen 
Wiolbungs- und Dicken-Verhiltnissen. H. 
Murai. ZAMM, Jan —Feb., 1955, pp. 
48-54. 12 refs. In German. Theoreti- 
cal method to describe the characteristics 
of cascades of high solidity for airfoils 
with large camber and thickness; com- 
parison to the experimental results of 
Numachi and Kurokawa. 

The Unsteady Forces Due to Viscous 
Wakes in Turbomachines. Nelson H. 
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... @ propeller pitch control transmission 
assembly for Beech Aircraft Corporation. 


_In order for the hydraulic motor 


to function properly, the tolerances 


on practically all of the dimensions 
had to be held to within .0001” or .0002” 
for squareness, parallelism 


and concentricity. 


INDIANA GEAR 
INDIANA GEAR WORKS, INC. - INDIANAPOLIS, INDIANA 
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TWIN 


POCKETSCOBE 


Size: 
12° x x 
16% Pounds 


MODEL S-15-A 


TWO IDENTICAL 
INDEPENDENT 
OSCILLOSCOPES 
WITH COMMON 
TIME BASE 


ANOTHER EXAMPLE a PIONEERING... 


The WATERMAN TWIN POCKETSCOPE, model S-15-A, presents a 
new concept in multiple trace oscilloscopy with independent vertical channels 
each having a sensitivity of 10 millivolts rms/inch, and a response within 
—2 db from DC to 200 KC~—a pulse rise time of 3 microseconds. These features 
combined with the provisions for intensity modulating either, or both, traces, 
results in greater flexibility. The sweep generator is operated either in the 
repetitive or triggered mode from 0.5 cycles to 50 KC with synchronization 
polarity optional. All attenuators and gain controls are of the non-frequency 
discriminating type. Remember that portability has not been overlooked! 
The amazing small size of the S-15-A tips the scales of opinion heavily in its 
favor. Imagine, all of these essential characteristics in an instrument weigh- 
ing only 1614 lbs. You can carry it to any job, anywhere! 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 


$-4-C SAR PULSESCOPE® 

$-5-A LAB PULSESCOPE 

$-6-A BROADBAND PULSESCOPE 
$-11-A INDUSTRIAL POCKETSCOPE® 
$-12-B JANized RAKSCOPE® 
$-14-A HIGH GAIN POCKETSCOPE 
$-14-B WIDE BAND POCKETSCOPE 
$-15-A TWIN TUBE POCKETSCOPE 
RAYONIC® Cathode Ray Tubes 

and Other Associated Equipment 


WATERMAN PRODUCTS 


Kemp and W. R. Sears. J. Aero. Sci., 
July, 1955, pp. 478-483. Approximation 
based on single airfoil experiments of the 
configuration of the viscous wakes of 
cascade blades to calculate the unsteady 
force and moment on a downstream blade 
passing through such wakes on the theo- 
retical basis of isolated thin airfoils in 
nonuniform motion. 

Zur Behandlung der kompressiblen 
Unterschallstr6mung durch axiale und 
radiale Schaufelgitter. Wolfgang-Her- 
mann Isay. ZAMM, Jan.—Feb., 1955, 
pp. 3444. 10 refs. In German. 
Method to calculate approximately the 
compressible subsonic flow through a 
cascade of axial and radial blades. 

Estimation of Inlet Lip Forces at Sub- 
sonic and Supersonic Speeds. W. E. 
Moeckel. U.S., NACA TN 3457, June, 
1955. 12 pp. 

Theoretical and Experimental Investiga- 
tion of Additive Drag. Appendix—Deri- 
vation of Additive-Drag Coefficient Cy, 
for Annular- and Open-Nose Inlets. 
Merwin Sibulkin. (U.S., NACA RM 
E51B13, 1951.) U.S., NACA Rep. 1187, 
1954. 12 pp. Supt. of Doc., Wash. 
$0.15. Analysis of variable inlet-total- 
pressure recovery and static pressures on 
the center body. 

Theoretical Performance Characteris- 
tics of Sharp-Lip Inlets at Subsonic 
Speeds. Evan A. Fradenburgh and De- 
Marquis D. Wyatt. (U.S., NACA TN 
3004, 1953.) U.S., NACA Rep. 1193, 
1954. 8 pp. Supt. of Doc., Wash. 
$0.15. Analytical development of a 
method based on a simple momentum 
balance factor to compute mass-flow rela- 
tions and additive-drag coefficients for 
forward velocities in the 0-1 Mach range. 

The Design of a Cylindrical Injector. 
Y. V.G. Acharya. Appl. Sci. Res., Sect. 
A, No. 4, 1955, pp. 296-308. Derivation 
of an experimental nozzle design formula 
based on momentum factors for predicting 
the ratio of the velocities of the primary 
and induced secondary streams under 
certain conditions. 

Momentum and Mass Transfer in a 
Submerged Water Jet. Walton Forstall 
and E. W. Gaylord. J. Appl. Mech., 
June, 1955, pp. 161-164. Experimental 
determination of the behavior of turbulent 
diffusion of velocity and material in an 
axially symmetric water jet, with a com- 
parison to the phenomena of turbulent dif- 
fusion of temperature in air of nearly con- 
stant density. 

Momentum Transfer Theory Applied to 
a Turbulent Jet Spreading in Still Air. 
Y. V. G. Acharya. Appl. Sci. Res., 
Sect. A, No. 4, 1955, pp. 265-267. 


Performance 


Effect of Variations in Weight or Normal 
Acceleration on the Ceiling of Jet-Pro- 
pelled Aircraft. P. L. Sutcliffe. J. 
RAeS, June, 1955, pp. 485-437 


Stability & Control 


Variable-Stability Airplanes in Lateral- 
Stability Research. William M. Kauff- 
man and Fred J. Drinkwater. (JAS 23rd 
Annual Meeting, New York, Jan. 24-27, 
1955, Preprint 520.) Aero. Eng. Rev., 
Aug., 1955, pp. 29-35. Applications of 
NACA-developed servo rudder control 
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equipment with pilot control to study 
problems in flight. 


Wings & Airfoils 


Aerodynamics of a Rectangular Wing of 
Infinite Aspect Ratio at High Angles of 
Attack and Supersonic Speeds. Appen- 
dix—Determination of First-Order-Per- 
turbation Equations for Flow Behind a 
Two-Dimensional Shock. John C. 
Martin and Frank §S. Malvestuto, Jr. 
U.S., NACA TN 3421, July, 1955. 114 
pp. 16 refs. 

Calculation of the Supersonic Pressure 
Distribution on a Single-Curved Tapered 
Wing in Regions Not Influenced by the 
Root or Tip. Walter G. Vincenti and 
Newman H. Fisher, Jr. U.S., NACA TN 
3499, June, 1955. Extension of the 
shock-expansion method for cylindrical 
wings in supersonic flow to tapered wings 
of the cylinder, cone, and convolute classes. 

Effect of Trailing-Edge Thickness on 
Lift at Supersonic Velocities. Dean R. 
Chapman and Robert H. Kester. (U.S., 
NACA RM A52D17, 1952.) U.S., 
NACA TN 3504, June, 1955. 20 pp. 
Experiments at 1.5-3.1 Mach Numbers 
and at Reynolds Numbers of 0.55-2.2 
million on wings with and without bound- 
ary-layer trips of rectangular plan forms. 

Limitations of Linear Theory in Pre- 
dicting the Pressure Distribution on Tri- 
angular Wings. Elliot D. Katzen. J. 
Aero. Sci., July, 1955, pp. 514, 515. 

The Transonic Characteristics of 38 
Cambered Rectangular Wings of Varying 
Aspect Ratio and Thickness as Deter- 
mined by the Transonic-Bump Technique. 
Warren H. Nelson and Walter J. Krumm. 
(U.S., NACA RM A52D11, 1952.) U.S., 
NACA TN 3502, June, 1955. 173 pp. 

The Transonic Characteristics of 22 
Rectangular, Symmetrical Wing Models of 
Varying Aspect Ratio and Thickness. 
Warren H. Nelson and John B. McDevitt. 
(U.S.,NACA RM A51A12, 1951.) U.S., 
NACA TN3501, June, 1955. 109 pp. 
Investigation applying the  transonic- 
bump technique at Mach Numbers of 
0.40-1.10 and Reynolds Numbers of 
1.25-2.05 million. 


Aeroelasticity 


The Divergence of Supersonic Wings 
Including Chordwise Bending. M. A. 
Biot. Cornell Aero. Lab. Rep. CAL 67, 
Dec., 1954. 55 pp. 15 refs. Investiga- 
tion of the static aeroelastic stability of 
thin wings taking into account spanwise 
and chordwise bending, twist, nonlinear 
structural and aerodynamic aspects, and 
the dependence of stability on Poisson’s 
ratio and the magnitude of deformation. 

Influence of Compressibility on the 
Flutter Speed of a Family of Rectangular 
Cantilever Wings with Aileron. J. Ijff, 
A. C. A. Bosschaart, and A. I. van de 
Vooren. Netherlands, NLL Rep. F.147, 
May, 1954. 13 pp. 

A Possible Method of Impedance Test- 
ing Aircraft Power Control Units. F- T. 
Davies. J. RAeS, June, 1955, pp. 432, 
433. Study of the motions of control sur- 
faces due to oscillating hinge moments for 
flutter investigations. 

Strip Theory for Oscillating Swept 
Wings in Incompressible Flow. Appendix 


AERONAUTICAL REVIEWS 


MOOG 


13 
MOOG, 


From MOOG Servo Valves... 


Compactness 


For control systems with space and weight 
limitations, Moog Servo Valves are exception- 
ally well suited because of their compactness. 
For instance, maximum dimensions of the 
new Model 2000 Dry Solenoid Servo Valve are 
3.06 x 1.94x1.90 inches. Weight is 0.7 lbs. 

Compactness is only one of the outstanding 
characteristics of these proportional type, four- 
way valves. They also are known for their sen- 
sitivity, linearity, reliability, and high dynamic 
performance. Equivalent time constants are as 
low as one and one half milliseconds from in- 
put differential current to output flow. 

Performance of this magnitude makes pos- 
sible control systems of high accuracy and re- 
sponse. Typical applications for these valves 
are in servo systems of advanced aircraft and 
guided missile flight controls, radar scanner 
actuation, contour following machine tools, and 
automatic packaging equipment. 

Production models are designed to operate 
in hydraulic systems of from 1000 to 3000 PSI 
pressure. Rated output flow from 0.1 to 50.0 
GPM, for control currents between 2.0 and 40.0 
milliamperes as specified, are available in pro- 
duction units. 


For details write for Bulletin 2000-1 
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I-—Alternative Method for Solving the 
Integral Equation. Appendix II—Some 
Integrals. Appendix III Forces and Mo- 
ments for a Swept Wing with Flap. A. I. 
van de Vooren and W. Eckhaus. WNether- 
lands, NLL Rep. F.146, Apr., 1954. 29 
pp., folded tables. 


Tables of the Aerodynamic Aileron- 
Coefficients for an Oscillating Wing- 
Aileron System in a Subsonic, Compress- 
ible Flow. E. M. De Jager. WNether- 
lands, NLL Rep. F.155, July, 1954. 21 
pp. 

Termiczne Stany Odksztatcenia i Nap- 
rezenia w Cienkich Ptytach (Thermal 
States of Stress and Deformation in Thin 
Plates). Zygmunt Thrun. Arch. Mech. 
Stosowanej (Warsaw), No. 4, 1954, pp. 555- 
579. In Polish, with summaries in Eng- 
lish and Russian. Derivation of general 
equations for the deflection surface and the 
bending and twisting moments assuming 
linear variability of temperature between 
the upper and lower surfaces, with a par- 
ticular solution of the biharmonic deflec- 
tion equation. 


Theoretical and Experimental Investiga- 
tion of the Effect of Tunnel Walls on the 
Forces on an Oscillating Airfoil in Two- 
Dimensional Subsonic Compressible Flow. 
Harry L. Runyan, Donald S. Woolston, 
and A. Gerald Rainey. (U.S., NACA 
RM L52117a, 1953). U.S., NACA TN 
3416, June, 1955. 41 pp. 18 refs. 


Drgania Wiasne i Wyboczenie Ptyty 
Prostokatnej na Obwodzie Catkowicie 
Utwierdzonej (Free Vibrations and Buck- 
ling of a Rectangular Plate with All Edges 
BuiltIn). Witold Nowacki. Arch. Mech. 
Stosowanej (Warsaw), No. 4, 1954, pp. 
657-663. In Polish, with summaries in 
English and Russian. A general ana- 
lytical solution for a plate subjected to 
compression or tension, with an expression 
of the deflection surface loaded at the edges 
by bending moments of periodic variability. 

Summary of Recent Theoretical and 
Experimental Work on Box-Beam Vibra- 
tions. John M. Hedgepeth. U.S., 
NACA RM L55E09a, June, 1955. 10 pp. 


Transient Stresses in Airfoils Under 
Blast Loading. H. F. Ludloff and F. J. 
Marshall. J. Aero. Sci., July, 1955, pp. 
508-510. Vibration analysis in terms of 
the distribution of deflection, shear, and 
moment in a simplified beam model sub- 
jected to a strong, plane blast front. 


Vibrations of an Elliptic Cylinder and a 
Flat Plate in a Viscous Fluid. R. P. 
Kanwal. ZAMM, Jan—Feb., 1955, pp. 
17-22. Use of an infinite series of Mathieu 
functions to investigate perturbations of 
elliptic cylinders vibrating in an infinite 
of a fluid. 

Zagadnienia Statyki i Dynamiki Ptyt 
“Wzmocnionych Zebrami (Statics and 
‘Dynamics of Plates with Ribs). Witold 
Nowacki. Arch. Mech. Stosowanej (War- 
saw), No. 4, 1954, pp. 601-638. In Po- 
lish, with summaries in English and Rus- 
sian. Solution of the problems of free 
and forced vibrations of a rectangular 
plate with longitudinal and transversal 
ribs, with frequency analyses of critical 
forces for the cases of simple bending, 
simultaneous bending and compression, 
and stability. 


AERONAUTICAL ENGINEERING REVIEW 


A\ir Transportation 


The Economic Situation of the Air Lines. 
I, Il. A. Aviner. The Aeroplane, June 
10, 17, 1955, pp. 791-793, 826, 827. De- 
velopmental appraisal of growth and serv- 
ice problems in terms of operational 
revenues and expenditures, with recom- 
mendations for a corrective policy. 

T.C.A.’s Planned Viscount Operation. 
B. W. Torell. Can. Aero. J., June, 1955, 
pp. 31-38. Development of a mainte- 
nance and overhauling inspection check 
program 


Airplane Design 


Aircraft Desizn Possibilities of the 
Future. T. P. Wright. Can. Aero. J., 
June, 1955, pp. 61-67. Potential char- 
acteristics of experimental designs and 
rotating wings combined with fixed-wing 
configurations utilizing direct thrust ver- 
tical risers and atomic power for air trans- 
portation. 

The French Aircraft Industry in 1955. 
I—France’s Reorganized Industry Pio- 
neers in New Design Fields. II1—Neck 
and Neck with Foreign Rivals. Jnteravia, 
June, 1955, pp. 382-388, 393-400, 405- 
408. Detailed evaluative specification 
breakdowns of aircraft and engine designs; 
experimental developments, planning, and 
production activities 

A History of Gloster’s. ..; Gloster Air- 
craft Types, 1915-1955. J. W. Ransom 
The Aeroplane, May 27, 1955, pp. 701-704, 
709-716. Review of the development of 
the Gloucestershire Co. designs, with a 
detailed tabulation of engine, structural, 
and performance characteristics. 

Hunter. Pierre Jeandrain. Air Rev., 
May, 1955, pp. 247-256. Developmental 
review of the design and performance 
characteristics of the Hunter series, from 
the first prototype P.1040 to the F.6 (XF 
883). 

Lockheed C-130A Hercules Cargo 
Transport. A. Marthason. Aircraft 
(Australia), May, 1955, pp. 20-25, 54 
Design, structural, and performance char- 
acteristics, with experience data on opera- 
tional economics 

Simplified Magnesium Air-Frame De- 
sign. J. P. Donald Garges. (JAS 23rd 
Annual Meeting, New York, Jan. 24-27, 
1955, Preprint 5035.) Aero. Eng. Rev., 
Aug., 1955, pp. 36-48. Analysis of the 
thick-skin design technique covering 
strength-weight ratios, costs, efficiency, 
corrosion resistance, fabricational require- 
ments, performance potentialities, and 
other factors 


Air Conditioning & Pressurization 


High-Altitude Cabin-Pressurization De- 
sign Criteria Related to Future Transport 
Operations. L. M. Hitchcock. (JAS 
23rd Annual Meeting, New York, Jan. 24 
27, 1955, Preprint 536). Aero. Eng. Rev., 
Aug., 1955, pp. 44-49. Review of the fac- 
tors of design, structural reliability, fabri- 
cation, maintenance, and inspection in the 
joint responsibility of the manufacturer 
and operator to prevent failures of a critical 
nature. 


-SEPTEMBER, 1955 


Landing Gear 


Making Aeroplanes Independent of 
Runways. (Eighth Louis Bleriot Lec- 
ture.) I—The Limitations of Runways. 
II—Means of Making Aeroplanes Inde- 
pendent of Runways. Georges Hereil. 
J. RAeS, June, 1955, pp. 381-414. 108 
refs. Evaluative analysis of undercarriage 
systems and landing needs in terms of de- 
sign, economic, and practicability factors; 
includes a comprehensive bibliography. 

Vertical and Drag Ground-Reaction 
Forces Developed in Landing Impacts of a 
Large Airplane. Richard H. Sawyer, 
Albert W. Hall, and James M. McKay. 
U.S., NACA RM L55E12c, June, 1955. 
12 pp. Test results of the effects of verti- 
cal velocities and of wet and dry runways 
surface conditions on the landing gear. 


Operation & Performance 


The New Comet; A Preliminary State- 
ment of the Performance of the Comet 4. 
De Havilland Gazette, June, 1955, pp. 60- 
65. Operational characteristics in terms 
of range, pay load, and cost factors. 


Airports 


Analytical and Simulation Studies of 
Terminal-Area Air Traffic Control. Sam- 
uel M. Berkowitz and Edward L. Fritz. 
U.S.,CAA TDR 251, May, 1955. 58 pp. 
ANDB-sponsored investigation at the 
Franklin Inst. 


Aviation Medicine 


The Effect of the Anti-G Suit on the 
Ballistocardiogram; Reversal of Normal 
Respiratory Variation and Change in 
Thoracic Blood Volume. S. M. Tenney 
and C. R. Honig. J. Av. Med., June, 
1955, pp. 194-199. 10refs. 

The Human Electrocardiogram During 
Tumbling. Harold S. Weiss. J. Av. 
Med., June, 1955, pp. 206-213. 12 refs. 

Motility and Tone of the Human Colon 
at Various Simulated Altitudes. F. R 
Steggerda, W. C. Clark, and I. E. Danhof. 
J. Av. Med., June, 1955, pp. 189-193. 11 
refs 

The Present Status of Aeroembolism. 
Domenic A. Vavala. J. Av. Med., June, 
1955, pp. 230-239. 23 refs. 

Protection of Humans from Heavy 
Nuclei of Cosmic Radiation in Regions 
Outside the Atmosphere. H. J. Schaefer. 
Astronautica Acta, June, 1955, pp. 100- 
109. 

Screening Tests for Pulmonary In- 
sufficiency; Timed and Total Vital Ca- 
pacity Analysis Compared with Maximum 
Breathing Capacity Test. Alfred L. L. 
Bell and Thomas W. Howell. J. Av. 
Med., June, 1955, pp. 218-229. 18 refs. 

Steroid Excretion in Airmen under 
Stress. Charles W. Craven and Clayton 
S. Smith. J. Av. Med., June, 1955, pp. 
200-205. 22 refs. 

Oxygen-Want Warning Systems for 
Military Aircraft. Edward L. Michel. 
J. Av. Med., June, 1955, pp. 214-217. 

Transportation of Patients by Com- 
mercial Airlines. Otis B. Schreuder and 
Joseph G. Constantino. J. Av. Med., 
June, 1955, pp. 184-188. 17 refs. 
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Computers 


Automatic Digital Computing in Engi- 
neering. Cuthbert C. Hurd. Appi. 
Mech. Rev., July, 1955, pp. 269-272. 
Developmental appraisal of design, evalu- 
ation, construction, operation, and po- 
tentialities of mathematical models, with 
problem analysis. 


Education & Training 


College and University Airport Manage- 
ment. Appendixes A,B,C, D. Leslie A. 
Bryan. U. Ill. Aero. Bul. 16, May, 1955. 
36 pp. Detailed curriculum and planning 
criteria for the operation of collegiate air- 
ports as part of an aviation-education 


movement. 


e 
a motor designed to your 
exact product requirements 
Many manufacturers of motor-driven 


products have found that the use of a Lamb 
Electric special application motor results in 


better products and lower costs. 


The Education and Training of an 
Aeronautical Engineer. Bernard Etkin. 
Can. Aero. J., June, 1955, pp. 69-74. 


Electronics 


Antennas 


The Excitation of Surface Waves by a 
Vertical Antenna. D. B. Brick. Proc 
IRE, June, 1955, pp. 721-727. 15 refs. 
USAF-ONR-supported theoretical and 
experimental investigation utilizing Helm- 
holtz-type integral expressions; develop- 
ment of approximate current distribucion 
and design configuration. 

High-Voltage Problems in Flush and 
External Aircraft HF Antennas. R. L. 
Tanner. JRE Trans. (ANE Ser.), Dec., 


Our high degree of specialization in both 


equipment and methods provides the ad- 
vantages of custom manufacture on a 
volume basis. High quality and controlled 


costs go hand-in-hand. 


We shall welcome the opportunity to 
demonstrate the benefits of a Lamb Electric 
special application motor for your products. 


THE LAMB ELECTRIC COMPANY °® KENT, OHIO 
In Canada: Lamb Electric — 
Division of Sang Ce 


Aircraft pressurizing 
pump motor. 


pany Ltd. — Leaside, Ontario 


Elechiic 


MOTORS 


1954, pp. 16-19. Douglas Aircraft-spon- 
sored operational studies at Stanford Re- 
search Inst. 


Circuits & Components 


Analysis of a Broadband Detector Cir- 
cuit. M. H. Brockman. Proc. JRE, 
June, 1955, pp. 715-720. Theoretical and 
experimental investigation of the steady- 
state behavior and the operational char- 
acteristics of an ideal linear circuit at the 
Airborne Instruments Lab. using the 
method of successive approximations. 

Rectifier-Filter Characteristics; Ap- 
proximate Methods of Calculation. F. G. 
Heymann. Wireless Engr., June, 1955, 
pp. 147-154. 

Relays in Electron Tube Circuits. 
Albert Leen. Elec. Mfg.. July, 1955, pp. 
114-119. Survey of basic circuits such as 
thyratron, amplitude, phase shift, and 
photoelectric pulse control; applications. 


Communications 


Coding for Constant-Data-Rate Sys- 
tems. II—Multiple-Error-Correcting 
Codes. M. Balser and R. A. Silverman. 
Proc. IRE, June, 1955, pp. 728-733. 
Extension of the Wagner principle of the 
minimum probability of error detector for 
parity-checked sequences of independent 
binary digits, with a comparative evalua- 
tion in terms of the Shannon system 


Electronic Controls 


Analysis of Errors in Sampled-Data 
Systems. Jack Sklansky and J. R. Ra- 
gazzini. Elec. Eng., July, 1955, p. 606. 
Abridged. Application to feedback con- 
trol circuits. 

Conditions for Aperiodicity in Linear 
Systems. A. T. Fuller. Brit. J. Appl. 
Phys., June, 1955, pp. 195-198. Theoreti- 
cal derivation of necessary and sufficient 
conditions for complete aperiodicity as in 
automatic control feedback systems 

A Graphical Sinusoidal Analysis of a 
Nonlinear RC Phase-Shift Feedback 
Circuit. Domenick Barbiere. Proc. 
IRE, June, 1955, pp. 679-684. Experi- 
mental investigation of the design and 
operational characteristics as applied to 
control circuits where the first harmonic is 
predominant. 


Electronic Tubes 


Backward-Wave Oscillators. H. R. 
Johnson. Proc. IRE, June, 1955, pp. 
684-697. 17 refs. Theoretical and ex- 
perimental investigation based on a modi- 
fication of the Pierce traveling wave tube 
theory of design, basic properties, struc- 
tural, and operational characteristics; 
derivation of the starting current, starting 
frequency, and efficiency factors 

Development of the Premium Ultra- 
High-Frequency Triode 6J4-WA. George 
W. Barclay. RCA Rev., June, 1955, pp. 
293-302. Development for military ap- 
plications of the rugged, high-stability, 
long-life amplifier tube design; specifica- 
tions and performance data compared with 
the 6J4UHF prototype. 

The Radechon, a Barrier Grid Storage 
Tube. Arthur S. Jensen. RCA _ Rev., 
June, 1955, pp. 197-215. Design and 
operational characteristics; applications 
include digit storage, integration, and 
aperiodic access. 
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A new kind of airplane 


makes the news 


.. with a new kind of power 


built by FOOTE BROS. 


A revolutionary aircraft, McDonnell’s XV-1 Converti- 
plane, recently made news by completing the first success- 
ful conversion from vertical to horizontal flight...a 
totally new concept of flight which combines the vertical 
flight characteristics of a helicopter with the speed and 
range of a conventional fixed wing aircraft. 


To help put this remarkable aircraft in the air required a 
completely new kind of power transmission for the pusher 
propeller and the rotor which is driven by pressure jets 
located at the tip of each of the three blades. McDonnell 
called on Foote Bros. to design and build this highly 
intricate transmission. The successful flight of the XV-1 
is ample testimony to the skill and capacity of Foote Bros. 
to meet the exacting needs of America’s great aircraft 
manufacturers. It will pay you to see Foote Bros. first— 
the right place to, bring your power transmission and 
mechanical actuator problems! 


transmission designed and a 


FODTESBROS. 


Galler Power Trough Colter Beans 


Since 1859 


Foote Bros. Gear and Machine Corporation 
4545 South Western Boulevard 
Dept. G, Chicago, 


This trademark stands 
for the finest Industrial 
gearing made! 


T.M. REG. U.S. PAT, OFF. 
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& SINCE 1915 LEADERS IN AUTOMATIC CONTROL 


PLOTTER MECHANISM 


POTENTIOMETERS 
\ 
RANGE AMPLIFIERS SERVO 
O:-- 
DIALS 
BEARING 4 
H 
RESOLVER ; H 
NETWORK BOXES sollte 
HANDCRANKS TRANSFER SERVO 
SWITCH 


Continuous Distance and 
Bearing Solutions with Unique 
Plotter-Resolver System 


Problem: Determine automatically and continuously the distance 
and relative bearing of any two points on a map. 


Ford Instrument’s Solution: A combination of two standard com- 
ponents — a map plotter and an electrical resolver. 


Result: Equipment can operate with maps up to a yard square — 
whose scale varies over a wide range. This means real flexibility 
because it does not restrict plotter just to maps — since photographs 
— even sketches can be used. 
Here’s how it works: The plotter proper has a smooth unobstructed 
glass top on which the map is placed. Under the glass there is a light 
traveling on screws. The screws are driven horizontally (E-W) and 
vertically (N-S) by servo motors actuated by a computing mech- 
anism. The position of the light on the plotter is controlled by four 
handcranks. Two of the handcranks are used to position the light 
under the first point; a transfer switch is then thrown and the other 
two handcranks used to position the light under the second point. 
The map coordinates of the two points are algebraically added in 
two network boxes, the resultant voltage from the network boxes 
being the N-S and E-W distances between the two points. The 
resolver converts these two distances into range and bearing, which 
are indicated on two dials. Such a technique results in astounding 
accuracy. In a computer employing this principle, the maximum 
range error is on the order of one yard in a thousand, and the max- 
imum bearing error is 10’. The average errors are about half the 
maximum. 

If you have a problem in any phase of automatic control, it will 
pay you to discuss it with Ford engineers. 


Visit our Booth +15 at Ist Annual Trade Fair of Atomic Industry — 
Sept. 26-29, Washington, D. C. 


FORD INSTRUMENT COMPANY 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Isiand City 1, N. Y. 


ENGINEERS 


of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information. 


Magnetic Devices 


Compressional Stress on Magnetic 
Laminations. R.E. Fischell. Elec. Eng., 
July, 1955, p. 585. Abridged 

Design of D-C Tractive Electromagnets. 
M. Raymond Alexy. Elec. Mfg., July, 
1955, pp. 90-99. Simplified design 
method and basic criteria to evaluate 
characteristics in terms of applicational 
requirements, with a solution of a typical 
problem. 

Elektromagnetische Grundgréssen 
(Elektromagnetik Biiyiikliikler). Paul de 
Belantini. Jstanbul Tech. U. Bul., 1953, 
pp. 11-28. InGerman. Theoretical anal- 
ysis of fundamental principles of electro- 
magnetism and means of improving tech- 
niques of utilization. 

The Transfluxor—A Magnetic Gate with 
Stored Variable Setting. Jan A. Rajch- 
man and Arthur W. Lo. RCA _ Rev., 
June, 1955, pp. 303-311. Application to 
computer and control circuits 


Measurements & Testing 


Direction Sensitive Doppler Device. 
H. P. Kalmus. Proc. IRE, June, 1955, 
pp. 698-700. Design and operational 
characteristics as applied to the measure- 
ment of motion, velocity, distances, tem- 
perature, small frequency differences, and 
moving-target indication. 

Measurement of the Statistical Time 
Lag of Breakdown in Gases and Liquids. 
R. F. Saxe and T. J. Lewis. Brit. J. 
Appl. Phys., June, 1955, pp. 211-216 
19 refs. Principles of an analog time 
converter applied to the measurement of 
cathode emission. 


Navigation Aids 


Development of the Ring Goniometer 
for Radio Direction Finders. Yoji Ito 
and Isokazu Tanaka. IRE Trans. (ANE 
Ser.), Dec., 1954, pp. 20-24. Theoretical 
and mathematical analysis of fundamental 
operational principles. 

Electronic Simulators for Study of Air- 
craft Flight Paths. S. L. McDonough 
IRE Trans. (ANE Ser.), Dec., 1954, pp 
24-27. Navy-sponsored development at 
CAL to obtain data on static aircraft be- 
havior applicable to traffic coordination 
and control. 

A New Airborne DME Interrogator 
Designed for Stable Operation and Ease of 
Maintenance. A. R. Applegarth. JRE 
Trans. (ANE Ser.), Dec., 1954, pp. 10-15. 

A TVOR Automatic-Rebroadcast Sys- 
tem. Thomas S. Wonnell and Blanch- 
ard H. Boyle. U.S., CAA TDR 232, 
May, 1955. 10 pp. Development con- 
sisting of interconnection of a number of 
receivers in a mutual assistance com- 
munications system to solve traffic and 
landing separation problems. 


Noise & Interference 


The Effect of Initial Noise Current and 
Velocity Correlation on the Noise Figure 
of Traveling-Wave Tubes. Stanley 
Bloom. RCA Rev., June, 1955, pp. 179- 
196. 

Radio Interference Suppression. Whit- 
field C. Smith. IRE Trans. (CS Ser.), 
Mar. 1955, pp. 8-13. Developmental 
appraisal of basic factors, including 
sources of noise, detection, measurement, 
component design, and reliability. 
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Oscillators & Signal Generators 


Electronic Oscillators. IV—-VHF and 
UHF Oscillator Circuits. Eng. Dept., 
Aerovox Corp. Aerovox Res. Worker, 
Apr.-May, 1955, pp. 1-5. Design, opera- 
tional characteristics, and applications, 
with circuit details. 

High-Stability Bridge-Balancing Os- 
cillator. P.G. Sulzer. Proc. IRE, June, 
1955, pp. 701-707. 10refs. Design with 
circuit details featuring a one mc. GT-cut 
crystal unit in a high-sensitivity frequency- 
correction system, including a temperature 
controller. 

Moving Coil Vibration Generators and 
Pick-Ups. H. M. Nelson. Australia, 
ARL IN 54, June, 1954. 110 pp. 12 
refs. Theoretical and experimental in- 
vestigation to develop design and opera- 
tional features, taking into account the ex- 
tent of distortion of impedance curves by 
nonlinearity, with measuring techniques 
for constant and lower amplitudes and 
derivation of vibration constants. 

Transient Responses with Limited 
Overshoot; Approximation by Principal 
Mode. A. J. O. Cruickshank. Wireless 
Engr., June, 1955, pp. 154-163. Method 
for the rapid calculation of the magnitude 
of any real term. 


Radar 


Airborne Radar as a Navigational Aid. 
David Mannheimer. JRE Trans. (ANE 
Ser.), Dec., 1954, pp. 2-9. Evaluation of 
relative merits in terms of accuracy factors 
as compared to three basic systems, with 
design features to improve target resolu- 
tion and use in weather detection. 


Semiconductors 


Electronic Fluctuations in Semiconduc- 
tors. R. E. Burgess. Brit. J. Appl. 
Phys., June, 1955, pp. 185-190. 24 refs. 
Survey of various types of spontaneous 
fluctuations compared with the corre- 
sponding processes in vacuum tubes, with 
particular emphasis on modulation noise 
characteristics. 

Forming Procedures for Silicon Point- 
Contact Transistors. J. W. Granville, W. 
Bardsley, and A. F. Gibson. Brit. J. 
Appl. Phys., June, 1955, pp. 206-210. 

A Multistable Transistor Circuit. R 
A. Henle. Elec. Eng., July, 1955, pp 
570-572. Multistage operational design 
theoretically requiring only two active ele- 
ments for any number of statically stable 
states for triggering. 


Transmission Lines 


The Excitation of Circular Polarization 
in Microwave Cavities. M. Tinkham 
and M. W. P. Strandberg. Proc. IRE, 
June, 1955, pp. 734-738. USAF-ONR- 
Army-supported operational analysis of 
bimodal wave guide components using a 
matrix method. 


Equipment 
Electric 


The Development of Oil-Cooled Gener- 
ators. O. E. Buxton. Aero. Eng. Rev., 
Aug., 1955, pp. 21-26. Evaluative ap- 
praisal of design, installation, perform- 
ance, and relative merits of oil-cooled 
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and vapor-cooled electrical units, including 
the Jack & Heintz Gd1, G52, G190, G280, 
G75, and G188, for jet aircraft 

Oil-cooled Generators; Advanced Elec- 
trical Machinery for Fast, High-flying 
Aircraft. O. E. Buxton and Charles R. 
Dunfee. Flight, June, 1955, pp. 814, 815. 


Flight Operating Problems 
Weather & Climate 


Meteorological Problems Associated 
with Commerical Turbojet-Aircraft Opera- 
tion. Olav Njus, LeRoy H. Clem, and 
others of an NACA Working Group. 
U.S., NACA RM 54L29, June, 1955. 46 
pp. 17 refs. Evaluative analysis of 
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temperature, wind, pressure, ceiling, visi- 
bility, cloud and clear-air turbulence, 
icing, communication, and other opera- 
tional problems. 


Fuels & Lubricants 


Effects of Sliding Velocity & Tempera- 
ture on Wear & Friction of Several Ma- 
terials. R. L. Johnson, M. A. Swikert, 
and E.E. Bisson. Lubrication Eng., May-: 
June, 1955, pp. 164-170. 17refs. NACA 
experimental studies. 

Experiments with a Rotating-Cylinder 
Viscometer at Hizh Shear Rates. Ap- 
pendix A—Thermal Effects in a Bearing 
Oil Film. Appendix B—Extension of 


. designer and manufacturer of 


fuel nozzles for Pratt & Whitney Aircraft’s 
J57 turbojet, powering the McDonnell F-101 
Voodoo. Delavan has brought unprecedented 


nozzle performance to the aircraft industry. 


DELAVAN Mfg. Co. 
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Take air, bled off a jet compressor at extreme 
conditions of 260 psi and 740°F, reduce to 
required pressures and deliver it to a canopy 
seal, a fuel tank, a pneumatic mechanism 
Or an anti-icing system... 


Solutions to assignments like these call for 
air pressure controls built with the finest of 
engineering skills. Janitrol has developed just 
such skills backed by extensive production ' 
facilities in becoming a recognized leader in 

<< JET Al RC RAFT “harnessing” aircraft combustion and asso- 
ciated equipment. During 50 years of experi- 
ence in combustion engineering, Janitrol has 
charted many new regions in related engi- 
neering fields including air pressure controls 
for aircraft. 


Here are five, for example, which Janitrol 
has developed for individual manufacturers 
of military aircraft: 


1—A canopy seal regulator which is mechan- 
ically actuated by canopy movement. An 
auxiliary port is also provided for other uses. 


2—Pylon tank regulator with relief valve— 
maintains constant pressures for fuel transfer. 


3—General purpose regulator for canopy seal 
or is applicable to other uses. Operates with 
separate solenoid valve for shut-off. 


4—Canopy seal regulator with built-in sole- 
noid and relief valve. 


5—High pressure regulator used in connec- 
tion with thermal anti-icing systems where 
high air flows are required. 


We invite you to consult your nearest Janitrol 
district engineering representative concerning 
your air control problems. 
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5. High Pressure Regulator 


50 years experience in combustion engineering 


JJanitro 
AIRCRAFT-AUTOMOTIVE DIVISION 


SURFACE COMBUSTION CORPORATION 
Columbus 16, Ohio 


District Engineering Offices: New York, 225 Broadway; Washington, D. C., 4650 East-West Highway; Philadelphia, Penna., 401 No. Broad St.; 
Kansas City, Mo., 2201 Grand Ave.; Fort Worth, 2509 Berry St.; Hollywood, Calif., 7046 Hollywood Blvd.; Columbus, Ohio, 400 Dublin Ave. 
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Analysis for Present Research. J. A. 
Cole, R. E. Petersen, and H. W. Emmons. 
U.S., NACA TN 3382, June, 1955. 31 
pp. 22 refs. Investigation of the non- 
Newtonian effects in the use of mineral 
oils and a polymer-containing oil. 

Molybdenum Disulphide, a New Lubri- 
cant (Molybdandisulfid, ein neuartiges 
Schmiermittel). G. Spengler. (Z. VDI., 
No. 17/18, 1954, pp. 506-512.) Gt. 
Brit., RAE Lib. Trans. 517, Mar., 1955. 
13 pp. 18 refs. Study of chemical, 
physical, and corrosion-inhibiting proper- 
ties, with measurements of the friction 
coefficients at high sliding speeds under 
heavy loads. 

Molybdenum Disulphide as a Lubri- 
cant; Investigation and Applications 
(Molybdandisulfid als Schmiermittel; 
Versuche und Anwendung). G. Spengler. 
(Z. VDI., No. 20, 1954, pp. 683-687.) 
Gt. Brit., RAE Lib. Trans. 518, Mar., 


1955. 12 pp. 12 refs. Analysis of fric- 
tion, endurance, wear, and _ corrosion- 


coating properties. 

Oil-Soaked Felt-Pad Lubrication of Ball 
Bearings at High Speed & High Tempera- 
ture. H. S. White, J. F. Swindells, and 
Harriet V. Belcher. Lubrication Eng., 
May-June, 1955, pp. 182-186. 

Recent Advances in the Hydrodynamic 
Theory of Slider-Bearing Lubrication. 
F. Osterle and E. Saible. Lubrication 
Eng., May-June, 1955, pp. 187-192. 16 
refs. 

Sliding Friction Test for Metalworking 
Lubricants. W. J. Wojtowicz. Lubrica- 
tion Eng., May-June, 1955, pp. 174-177. 
14. refs. Experimental evaluation of 
deep-drawing compounds used to de- 
crease friction and to inhibit metallic 
welding during forming operations. 

Stability to Burn. D. P. Heath, C. W. 
Hoffman, and J. H. Reynolds. SAE 
Golden Anniv. Summer Meeting, Atlantic 
City, N. J., June 12-17, 1955, Preprint 
527, June, 1955. 16 pp. Use of the 
Erdco Jet Fuel Coker to study the high- 
temperature stability problem and the 
utilization of fuels as cooling agents. 


Gliders 


The Powered Sailplane. II. Harry 
N. Perl. Soaring, July-Aug., 1955. De- 
sign problems of the self-launching Nelson 
Hummingbird. 


Instruments 


Automatic Control 


Transistor Demodulator for Magnetic 
Amplifiers in A-C Servo Applications. 
R. O. Decker. Elec. Eng., July, 1955, pp. 
590-592. For sensitive, stable operational 
use in a synchro-controlled position servo 
system in combination with a high-gain 
full-wave magnetic amplifier. 


Flight Instruments 


Instrument Simplification. George W. 
Hoover. (IAS 23rd Annual Meeting, 
New York, Jan. 24-27, 1955, Preprint 527.) 
Aero. Eng. Rev., Aug., 1955, pp. 16-20. 
Methodology for display design of flight 
orientation instruments, taking into ac- 
count the psycho-physiological as well as 
the operational requirements. 
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Flow Measuring Devices 


The Effect of the Temperature Depend- 
ence of King’s ‘‘Constant’’ A on the Hot- 
Wire Sensitivity Coefficient. J. R. Rue- 
tenik. J. Aero. Sci., July, 1955, pp. 502, 
503. 10 refs 

Recovery and Time-Response Char- 
acteristics of Six Thermocouple Probes in 
Subsonic and Supersonic Flow. Truman 


M. Stickney. U.S., NACA TN 3455, 
July, 1955. 25 pp. 13 refs. 
Gyroscopes 

Beitrage zur Dynamik des kraftefreien, 
kardanisch gelagerten Kreisels. K. 
Magnus. ZA. Jan.—Feb., 1955, pp. 


23-34. 14 refs. In German. Investiga- 
tion of the moments of inertia of the sus- 
pension and of stability conditions de- 
pendent on the oblique position of the in- 
ner cadran ring of gyroscopes. 

On a Simple Method of Turn Error 
Compensation of Gyro Horizon. Shin’- 
ichiro Takeda. J. Japan Soc. Aero. 
Eng., Apr-May, 1955, pp. 77-82. In 
Japanese. Theoretical and experimental 
calculation based on readings with the top 
of the spin axis inclined three degrees to- 
ward the direction of flight. 


Pressure Measuring Devices 


New Absolute Manometer for Vapor 
Pressures in the Micron Range. F. M. 
Ernsberger and H. W. Pitman. Rev 
Sci. Instr., June, 1955, pp. 584-589. 18 
refs. NOTS-developed construction and 
operation of an experimental measuring 
design. 


Stress & Strain Measuring Devices 


Weigh-Bar Apparatus for Measuring 
Forces Resisting Ballistic Penetration. 
J. M. Krafft. Rev. Sci. Instr., June, 1955, 
pp. 5389-542. Development of a Hopkin- 
son bar wire strain gage technique at the 
NRL; applications include metallurgical 
deformation studies. 


Vibration Measuring Devices 


Noncontacting Vibration Pickups. H 
F. Clarke. Elec. Eng., July, 1955, p. 593 
Abridged. Survey of transducer-centered 
methods based on microwave and mutual 
inductance systems for converting me- 
chanical displacement to electric output 
without loading the vibrating object 


Machine Elements 


Gears & Cams 


Designing Nonstandard Spur Gears for 
Standard Cutting Tools. F.W. Kinsman 
Mach. Des., June, 1955, pp. 195-201 


Mechanisms & Linkages 


Acceleration in Mechanisms. 
Hinkle and J. S. Frame. 
June, 1955, pp. 222-226. Derivation of 
an equation for finding instantaneous 
radii of curvature for the paths of relative 
motion described by the coincidental 
points of contact of direct-contact mech- 
anisms, with a development of a 
graphical method to solve the radii equa- 
tions. 

An Equivalent Energy Method for De- 
termining Dynamic Characteristics of 


T 
J. Appl. Mech., 


Mechanisms. Ivan E. Morse, Ching-U 
Ip, and Rolland T. Hinkle. Mach. Des., 
June, 1955, pp. 169-174. 

A Kinematic Notation for Lower-Pair 
Mechanisms Based on Matrices. J. 
Denavit and R. S. Hartenberg. J. Appl. 
Mech., June, 1955, pp. 215-221. ONR- 
sponsored study. 


Rotating Discs & Shafts 


Stress-Concentration Factors in Shafts 
with Transverse Holes as Found by the 
Electroplating Method. H. Okubo and §. 
Sato. J. Appl. Mech., June, 1955, pp. 
193-196. 

Stress Distribution in a Uniformly Ro- 
tating Equilateral Triangular Shaft. H. 
T. Johnson. J. Appl. Mecn., June, 1955, 


pp. 255-259. 


Transmissions, Clutches, & Drives 


Design Manual [on] Mechanical Ad- 
justable-Speed Drives. II. Leo F. Spec- 
tor. ach. Des., June, 1955, pp. 178- 
194. Discussion of speed changers of 
the stepless infinite-range type, with 
special emphasis on selection and applica- 
tional factors. 


Materials 


Corrosion & Protective Coatings 


Corrosion Fatigue of Low-Carbon Steel 
Welded Joints. A. M. Abd-El-Wahed. 
Brit. Welding J., June, 1955, pp. 247-253. 
Experimental investigation of endurance 
factors and problems using a 0.15% C 
steel with sodium chloride solution as the 
corrosive medium. 

Design for Plating; Specifications and 
Practices for Electroplated Coatings. J. 
B. Mohler. ach. Des., June, 1955, pp. 
165-168. 

Recent Development in Chromium Dif- 
fusion. I—Factors Controlling Processing 
Technique. R. L. Samuel, N. A. Lock- 
ington, and H. Dorner. Metal Treatment, 
June, 1955, pp. 233-236. Practical as- 
pects of the DAL method for coating of 
different steels, 


Metals & Alloys 
A Dictionary of Metallurgy. XXXIV— 


Pr-Py. A.D. Merriman and J. S. Bow- 
den. Metal Treatment, June, 1955, pp. 
255-262. 

Effect of Various Stress-Relieving 


Treatments on the Behavior of Welded and 
Notched Mild-Steel Specimens Under 
Impact Loading. G. Coates. Brit. Weld- 
ing J., June, 1955, pp. 266-275. 

Fracture of Inoculated Iron Under 
Biaxial Stresses. I. Cornet and R. C. 
Grassi. J. Appl. Mech., June, 1955, pp. 
172-174. 

Recent Problems on Fatigue of Ma- 
terials. Tadao Sato. Japan Sci. Rev. 
Mech. & Elec. Eng., Dec., 1954, pp. 127- 
129. 40 refs. Review of the literature 
on basic factors including the S-N curve 
and time-strength, dependence of be- 
havior on temperature, diverse effects of 
fatigue limit, multiple and fluctuated 


loadings related to design and strength 
calculations, and the yield phenomenon, 
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Say,Walter, 
system works best ; 
. at HIGH - 


© 


Whatever the temperature—from a roasting 250° 
to a frigid—65°, pneumatic systems always 

give fast-acting, dependable performance! 
Because viscosity of the air used in pneumatic 
systems remains essentially the same over an extremely 
broad temperature range, the systems are never sluggish! 


Pneumatic systems are weight-and-space 
savers, too! Smaller lines are used, and no return lines at 
are required. What’s more, you actually store energy ; 
from a lightweight, low-horsepower compressor, eliminating 
the need for a heavy, high-horsepower source! 


With pneumatic systems, leakage is no serious problem. 1 wc a 
The compressor itself automatically compensates FOR 
for any minor leaks which might occur. Nor is there any *, PNEUMATICS : 
danger from fire with pneumatic systems, 
since the air used in the systems cannot burn! 


We here at Kidde have a complete line of pneumatic 


system components, as well as tacilities for 
engineering complete pneumatic systems. If you have a 


problem in pneumatics, please write us. 


Walter Kidde & Company, Inc. 911 Main Street, Belleville 9, N. J. * Walter Kidde & Company of Canada, Ltd., Montreal—Toronto 
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new on 


MARS 
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Staedtler has been 
coming up with something | 
new in pencils ever since 
the first Staedtler 

pencils were made 

three centuries ago. 


Now it’s the new, 
sturdy, solid brass 

lead sharpener built into 
the Technico Mars- 
Lumograph push-button 
lead holder. Saves you 
work, time, money. 


Get the imported Mars 
Technico lead holder 
and leads today— 

they are the best, 

yet cost no more. 


<ODINHOSL> DEC HAVUDOWNT-SUYW ST 100T 


The 1001 Mars Technico clutch mech- 
anism holds leads securely; light in 
weight, perfectly balanced; $1.50 
each, less in quantity. 

1904 Mars-Lumograph leads are so 
opaque, inking-in is unnecessary; 
won't flake or smudge, give better 
teproduction. Perfectly graded in 
18 degrees—EXB to 9H; $1.20 doz., 
less in quantity. 


@ 


J.S. STAEDTLER INC. 


HACKENSACK, NEW JERSEY 
at all good engineering and 
drawing material suppliers 


Metals & Alloys, Nonferrous 


Molybdenum, a High-Temperature 
Structural Metal. William M. Fraser 
and Robert R. Freeman. Westinghouse 
Engr., July, 1955, pp. 130-133. Analysis 
of physical, electrical, and fabricational 
properties; applications. 

Preliminary Investigation of the Com- 
pressive Strength and Creep Lifetime of 
2024-T3 (Formerly 24S-T3) Aluminum- 
Alloy Plates at Elevated Temperatures. 
Eldon E. Mathauser and William D. 
Deveikis. U. S., NACA RM L55E11}, 
June, 1955. 12 pp. 

Properties and Uses of Sintered Alu- 
minium. R. Irmann. Metal Treatment, 
June, 1955, pp. 245-250. 30 refs. Anal- 
ysis of such applied mechanical 
and fabricational properties as_ static 
strength, creep and corrosion resistance, 
fatigue endurance, thermal conductivity, 
and weldability 


Nonmetallic Materials 


Determination of Thermal Stresses in 
Three-Ply Laminates. A. J. Durelli and 
C.H. Tsao. J. Appl. Mech., June, 1955, 
pp. 190-192. USAF WADC-sponsored 
experimental investigation, with results 
applicable to the design of airplane wind- 
shields. 

Hardeneis; Some Notes on the Com- 
position, Function and Mode of Operation 
of Hardeners for Use with ‘‘Aerolite’’ 
Urea-Formaldehyde Adhesives. Aero Res. 
TN Bul. 147, Mar., 1955. 6 pp. 

Development of a Rubber for Service in 
Contact with Experimental Hydraulic 
Fluids at 400°F. Frederick G. Kitts. 
USAF WADC TR 54-458, Dec., 1954. 
11 pp. Compounding, properties, and 
testing of Neoprene WRT for use in the 
—65°—400°F. temperature range. 

Rheological Behaviour of Continuously 
Sheared Polythene. W. F. O. Pollett. 
Brit. J. Appl. Phys., June, 1955, pp. 199- 
206. 18 refs. Experimental investiga- 
tion of the pressure distribution in the 
flowing melt to establish simple relations 
between the stress components and the 
rate of shear 


Testing 


Magnetic Measurement of the Hard- 
ness of Metals. IV. D.Hadfield. Metal 
Treatment, June, 1955, pp. 2389-244. 98 
refs. Includes a comprehensive bibliog- 
raphy on nondestructive testing of ma- 
terials. 

Scatter in Fatigue Life of Notched Plate 
Specimens of 24S-T Alclad. Waloddi 
Weibull. SAAB TN 32, May 10, 1955. 
17 pp. Test results using 1,088 material 
specimens in the statistical analysis of 
lifetimes. 

Tensile Properties of Some Sheet Ma- 
terials Under Rapid-Heating Conditions. 


George J. Heimerl and John E. Inge. 
U.S., NACA RM L55E12b, June, 1955. 
10 pp. Tests on 7075-T6, 2024-T3, and 


RS-120 aluminum, Inconel, and titanium 
alloy specimens 

Ultrasonic Attenuation Measurements 
for Study of the Engineering Properties of 
Materials. Rohn Truell. Mech. Eng., 
July, 1955, pp. 585-587. Testing tech- 
nique based on the analytical comparison 
of ultrasonic energy losses in solids. 


TEMBER, 


19355 


To the 


ENGINEER 
of high 
ability 


AiResearch is looking for 
your kind of engineer. 
Through the efforts of engineers 
like yourself our company has 
become a leader in many 
outstanding aircraft accessory 
fields. Among them are: 
air-conditioning and 
pressurization, heat transfer, 


pneumatic valves and controls, 
electric and electronic controls, 
and the rapidly expanding 

field of small turbomachinery. 
AiResearch is also applying 
this engineering skill to 

the vitally important missile 
accessory field. 

Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your 
creative talents and offer you 
the opportunity to progress 

by making full use 

of your scientific ability. 
Positions are now open for 
aerodynamicists...mechanical 
engineers... physicists... 
specialists in engineering 
mechanics... electrical engineers 
...electronics engineers. 

For further information write 
today to Mr. Wayne Clifford, 
THE GARRETT CORPORATION 
9851 S. Sepulveda Blvd., 

Los Angeles 45, California. 
Indicate your preference 
as to location between 
Los Angeles and Phoenix. 


AiResearch 
Manufacturing 


Divisions 
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in one system 


Here is a system that provides for the most efficient aircraft 
operation. It supplies all pertinent air data information to the flight 
engineer and pilot, or automatically makes in-flight 


CENTRAL AIR DATA COMPUTER adjustments. Similar systems are available for missiles. 
BRAIN OF THE AIRESEARCH SYSTEM The air data computer system is one of many integrated systems 
Sanctions pee- completely engineered and manufactured by AiResearch. In the field 
viding true airspeed, true angle of attack of aircraft systems and integrated components, AiResearch has more 


and yaw, relation to Mach number, development, manufacturing, operational and service 
density and rate altitude, engine pressure 


ratio, true dynamic and static pressure, experience than any other company. 


eruiae contvel and other factors. + Qualified engineers in the fields listed below are 


needed now. Write for information. 


AiResearch Manufacturing Divisions 


Los Angeles 45, California *« Phoenix, Arizona 


THE 


Designers and manufacturers of aircraft systems and components: REFRIGERATION SYSTEMS * PNEUMATIC VALVES AND CONTROLS * TEMPERATURE CONTROLS 
CABIN AIR COMPRESSORS * TURBINE MOTORS * GAS TURBINE ENGINES * CABIN PRESSURE CONTROLS * HEAT TRANSFER EQUIPMENT * ELECTRO-MECHANICAL’ EQUIPMENT * ELECTRONIC COMPUTERS AND CONTROLS 
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OXYGEN REGULATOR 


OXYGEN REGULATOR 
Type 2894 


LIQUID OXYGEN CONVERTER 
Type 29008 


Based on their proved performance, 
Bendix Oxygen Regulators and Liquid 
Oxygen Converters and Systems rate 
“best” in meeting modern military air- 
craft needs. Shown here are only a few 
of the many models which make the 
Bendix line the most complete in the 
world. Whether you’re interested in 


PIONEERING is our business 


Sandi 


.. Leaders in OXYGEN 


BREATHING EQUIPMENT for 
a quarter of a century 


OXYGEN REGULATOR 
Type 2885 Type 2872 


LIQUID OXYGEN CONVERTER OXYGEN REGULATOR and 
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OXYGEN REGULATOR 


Type 2893 


LIQUID OXYGEN CONVERTER 
Type 29003 


BAIL-OUT ASSEMBLY 
Type 2869 


components or in complete systems, 
specify Bendix. For full details, write 
PIONEER-CENTRAL DIVISION, BENDIX 
AVIATION CORPORATION, DAVENPORT, 
IOWA. 

West Coast Office: 117 E. Providencia, Burbank, Calif. 


Export Sales and Service: Bendix International Division, 
205 E. 42nd St., New York 17, N.Y. 


AVIATION CORPORATION 
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Mathematics 


On the Practical Solution of Linear 
Equations. Bérje Langefors. SAAB TN 
35, Nov. 20, 1954. 24 pp. 10 refs. 
Survey of mathematical methods includ- 
ing the use of inverse matrices and itera- 
tive procedures. 

Stochastische Fehlerauswertung bei 
numerischen Methoden. Ch. Blanc and 
W. Liniger. ZAMM, Apr., 1955, pp. 
121-130. In German. Comparison of 
numerical methods by stochastic proce- 
dures indicating that the finite difference 
technique is superior to that of linear ap- 
proximations. 

Table of Everett’s Interpolation Coeffi- 
cients. E. W. Dijkstra and A. van Wijn- 
gaarden. Netherlands, Mathematisch Cen- 
trum, Amsterdam, Rep. R294, 1955. 202 
pp. 

Zur Interpolationstheorie der reellen 
Funktionen. W. Quade. ZAMM, Apr., 
1955, pp. 144-156. 21 refs. In German. 
Development of an interpolative proce- 
dure free of the limitations of the Lagrange 
formula. 


Meteorology 


A Case Study of the Jet Stream. Rob- 
ert R. Dickson. Bul. AMS., May, 1955, 
pp. 195-203. Winter 1953-1954 synoptic 
observations under the NavBuAer Proj- 
ect AROWA. 

The Computation of Infrared Trans- 
mission by Atmospheric Water Vapor. 
Warren L. Godson. J. Meteorology, June, 
1955, pp. 272-284. 11 refs. 

The Measurement of Cloud Liquid- 
Water Content by Radar. Ralph J. 
Donaldson, Jr. J. Meteorology, June, 
1955, pp. 238-244. 12 refs. USAF in- 
vestigation of the problems of attenuation 
which increase in severity with decreasing 
wavelength. 

A Method for the Integration of the 
Radiative-Transfer Equation. Gilbert N 
Plass and Daniel I. Fivel. J. Meteorology, 
June, 1955, pp. 191-200. 17 refs. ONR- 
supported investigation. 

On the Dispersal of Large Particles in 
the Atmosphere. James G. Edinger. 
Bul. AMS., May, 1955, pp. 211-215. 
USAF-sponsored investigation at UCLA. 

A Study of a Characteristic Type of 
Upper-Level Frontogenesis. Richard J. 
Reed. J. Meteorology, June, 1955, pp. 
226-237. ONR-sponsored study 
at MIT. 

Turbulence Theory Applied to Large- 
Scale Atmospheric Phenomena. J. W. 
Hutchings. J. Meteorology, June, 1955, 
pp. 263-271. 14 refs. 

Westerly Flow Past an Obstacle in a 
Rotating Hemispherical Shell. Paul 
Frenzen. Bul. AMS., May, 1955, pp. 
204-210. USAF-sponsored study at the 
U. of Chicago Hydrodynamics Lab. 


Military Aviation & Armament 
Some Trends in Air Defence Problems. 


C. L. Annis. Can. Aero. J., June, 1955, 
pp. 39-41. 
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Missiles 


The Navy’s Guided Missiles; Powerful 
New Weapons Will Give Added Punch to 
the Fleet. John H. Sides. Sperryscope, 
June, 1955, pp. 2-7. Survey of the de- 
yelopmental program, with performance 
characteristics of different designs. 


Noise Reduction 


Acoustical Treatment for the NACA 8- 
by 6-foot Supersonic Propulsion Wind 
Tunnel. Appendix—Basic Information on 
Treatments Used in Acoustical Design. 
Leo L. Beranek, Samuel Labate, and Uno 
Ingard. U. S., NACA TN 3378, June, 
1955. 86 pp. 

Sound Scattering and Transmission by 
Thin Elastic Rectangular Plates. Johann 
Martinek and Gordon C. K. Yeh. Quart 
J. Mech. & Appl. Math., June, 1955, pp. 
179-190 


Power Plants 


Atomic 


Stationédre Kernverbrennung in Rake- 
ten. E.Sanger. Astronautica Acta, June, 
1955, pp. 61-88. In German. Theoreti- 
cal development applying nuclear reac- 
tions as energy sources for propulsive 
units 


Jet & Turbine 


Canada’s Well Proven Turbojet—The 
Series 10 Orenda of 6,355-lb. thrust. 
The Aeropiane, June, 1955, pp. 741-747, 
cutaway drawing. Fabricational, struc- 
tural, developmental, and performance 
characteristics. 

Drop Sizes from Low Speed Jets. 
Darell B. Harmon, Jr. J. Franklin 
Inst., June, 1955, pp. 519-522. Extension 
of previous theoretical measurements to 
the case of a jet issuing from a nozzle of 
sufficient length to assure fully developed 
laminar flow in the jet. 

Heat-Transfer Problems of Liquid- 
Cooled Gas-Turbine Blades. Henry Co- 
hen and F. J. Bayley. Chartered Mech. 
Eng., June, 1955, pp. 289-291. Abridged. 
Brief survey of various cooling methods; 
experimental investigation of the closed 
thermosyphon system. 

Superperformance Rockets for Fighter 
Aircraft. Robert Gordon. Aero. Eng. 
Rev., Aug., 1955, pp. 27, 28, 35. Review 
of tactical situations requiring jet thrust 
augmentation in terms of duration and the 
amount of extra force required, with a de- 
sign proposal to standardize rocket sub- 
assemblies for such needs as assisted take- 
off, climb to altitude, and supersonic ac- 
celeration. 


Reciprocating 


Preflame Oxidation and Detonation of 
Cyclopentane and 2,2,4-Trimethylpentane. 
B. J. Reitzer and G. G. Lamb. Ind. & 
Eng. Chem., June, 1955, pp. 1239-1243. 
13 refs. Fundamental combustion in- 
vestigation of the knock phenomena in 
spark-ignition engines. 

_ Procedure for Investigating Diesel In- 
jection Sprays. F. Pischinger. (Masch. 
und Warmewirtschaft, Austria, Mar., 1955, 
pp. 61-69.) Engr. Dig., June, 1955, pp. 


AERONAUTICAL REVIEWS 


CARBON is reaching 
high altitudes 


As greater efficiency in rocket power 
plants sends combustion tempera- 
tures soaring, designers are turning 
to carbon for short-time strength at 
extremely high temperatures. 


Here’s why: 


* Carbon (in the form of graph- 
ite) has the highest melting point 
of all refractory materials. 


* Its strength actually increases 
with temperature—up to 5432°F. 


* Carbon parts can be readily 
machined to close tolerances. 


Speer has helped develop carbon 
parts for many high-temperature 
applications. May we discuss your 
materials problems with you? 
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PRECISION MECHANICS, OPTICAL 
ELECTRICAL EQUIPMENT & COMPONENTS 
ELECTRONICS 


HYDRAULICS, LIQUIDS PROCESSING, HEAT EXCHANGE 


TELEVISION 
STUDIO, THEATRE, EDUCATIONAL, BUSINESS, INDUSTRIAL 


INSTRUMENTS, SERVOS, CONTROLS 
HYDRAULIC, PNEUMATIC, MAGNETIC, ELECTRONIC 


AIRCRAFT & MISSILE GUIDANCE, CONTROL, SIMULATION 
AUTOMATIC COMPUTERS & COMPONENTS 

RADAR, MICROWAVE, ULTRASONICS 

MOTION PICTURE & AUDIO EQUIPMENT as 


NUCLEAR POWER COMPONENTS & CONTROLS 


SYSTEMS ENGINEERING — 
AERONAUTICAL, NAVAL, INDUSTRIAL 


4. E. McAULEY MFG. CO. GENERAL PRECISION LABORATORY THE HERTNER ELECTRIC KEARFOTT COMPANY, 
CHICAGO INCORPORATED—PLEASANTVILLE, N.Y. COMPANY-CLEVELAND LITTLE FALLS, Ned 


| 
| 
| 
| 
, 
INTERNATIONAL PROJECTOR THE GRISCOM-RUSSELL COMPANY 2 
CORPORATION — BLOOMFIELD, N. J. MASSILLON, OHIO ‘ 


One of a series telling 

how the producing companies of 
General Precision Equipment Corporation 
are contributing to America’s progress. 


AVIATION 


is one of more than a dozen major industries many of whose 


needs are anticipated and met by the research and develop- 
ment activities of the producing companies of General Precision 
Equipment Corporation. The highly advanced aeronautical 
products and systems manufactured by the several GPE Com- 
panies which devote substantial resources to progress in this 
field are responsible for conspicuous advances in aviation and 
are setting new standards of performance. 

The skills and resources of the producing companies of 
General Precision Equipment Corporation form the building 
blocks of GPE Coordinated Precision Technology. Through 
this basic GPE operating policy, each company’s specialization 
in its areas of competence is supplemented by the resources 
of other GPE Companies, wherever relevant. An outstanding 
example of GPE Coordinated Precision Technology is the recent 
achievement of quantity production of the most advanced auto- 
matic airborne navigation system known. This system is the 
successful culmination of eight years of intensive research and 
development activity centered in General Precision Laboratory 
Incorporated and supported by the facilities and personnel of 
other GPE Companies. 

This mutuality of ideas, techniques and tools, so effective 
in solving aviation problems, has likewise resulted in a diversi- 
fied line of precision equipment of superior design and per- 
formance which has wide application over an extensive range 
of other industries. 

A brochure descriptive of GPE Coordinated Precision 
Technology and the work of the GPE Companies is available. 
Address your request, or inquiries on specific problems, to: 


General Precision Equipment Corporation 


92 GOLD STREET, NEW YORK 38, NEW YORK 


eee onanon LINK AVIATION. INC, THE STRONG ELECTRIC ASKANIA REGULATOR BLUDWORTH MARINE LIBRASCOPE, INCORPORA 
BINGHAMTON, N. Y. CORP ORATION—TOLEDO COMPANY- CHICAGO NEW YORK GLENDALE, 


IBRASCOPE 


| 
COMPANY, 
FALLS, Ned 
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277-280. Analytical combustion test re- 
sults on the mixing of fuel and air. 


Rocket 


The Importance of Mixture Ratio Con- 
trol for Large Rocket Vehicles. Rudolf H. 
Reichel. Jet Propulsion, June, 1955, pp. 
291-293. 


Production 


Metalworking 


Aluminium Alloy Components; Modern 
Tendencies in Forging and Casting Tech- 
niques. C. Wilson. Flight, June, 1955, 
pp. 805-808. Developmental review of 
fabricational methods to meet stringent 
aircraft design requirements. 

Gas Carburizing—A Controlled Pro- 
duction Tool. F. E.Russ. Steel Process- 
ing, June, 1955, pp. 383-390. Applica- 
tions include the fabrication of highly 
stressed aircraft parts. 

Machining Titanium. II—Investiga- 
tions into the Effects of Coolant and 
Hardening Properties whea Machining Ti 
150A. J. T. D. Holt and J. Purcell. 
Aircraft Prod., July, 1955, pp. 279-281. 

Trends of Researches on Plastic Work- 
ing of Metals. Moriji Masuda. Japan 
Sci. Rev. Mech. & Elec. Eng., Dec., 1954, 
pp. 132, 138. 28 refs. Review of the 
literature on such aspects as basic theory, 
press working, rolling, tubing, and extru- 
sion. 

Hydraulic Spinning; Forming Process 
for the Production of Tubular and Conical 
Parts and Rings of Profiled Cross-Section. 
Aircraft Prod., July, 1955, pp. 282-286. 

Radial Draw-Forming; Compression- 
Control of Material During the Forming 
Process: Cold Forming of Titanium- 
Alloy. Aircraft Prod., July, 1955, pp. 
255-261. 

A Slip Line Field for the Hot Rolling 
Process. J. M. Alexander. Chartered 
Mech. Eng., June, 1955, pp. 287, 288. 
Abridged. A roll and strip geometrical 
representation of the state of strass. 

Two Decades of Progress in Drop 
Forging. II. H. J. Merchant. Metal 
Treatment, June, 1955, pp. 251-254. De- 
velopmental review of tools and dies with 
reference to the improved design and die- 
sinking methods. 

Upset Forgings; Modern Methods and 
Design. II. M. W. Lamprecht. Steel 
Processing, June, 1955, pp. 367-374, 390, 
391. 


Nonmetalworking 


Matched Metal Dies for Fiberglass 
Reinforced Plastic Parts. Robert S. 
Morrison and Morgan Martin. Tool 
Engr., July, 1955, pp. 109-112. 


Tooling 


Automatic Control; Machine-Tool Ap- 
plications as Discussed at the Margate 
Conference on the Automatic Factory. 
I—Control Data; the Functions of the 
Electronic Computer in Machine-Tool 
and Production-Process Control. R. H. 
Booth. I—Computer-Controlled Ma- 
chine-Tools; Method of Application; 
Optical Grating Measuring System; Ma- 


chine-Tool Design. D.T. N. Williamson. 
III—Automatic Electronic-Control; Ma- 
chine-Tool Motor-Control; Control of 
Position; Set-up Systems; Tracer-Con- 
trol. J. A. Stokes. . Aircraft Prod., July, 
1955, pp. 262-278. 


Welding 


The Effects of Alloying Elements on 
Welds in Titanium. II. G. E. Faulkner. 
Welding J. Res. Subpl., June, 1955, 
295-s-312-s 

Ferrous Welding Metallurgy, with Spe- 
cial Reference to the Welding of Cold- 
Bent Steel. H. O'Neill. Brit. Weldiny 
J., June, 1955, pp. 241-246. 20 refs. 

How to Use Semiautomatic Submerged 
Arc Welding. R. A. Wilson. Welding 
J., June, 1955, pp. 535-541. 

The Inert-Gas Metal-Arc Overlay Proc- 
ess. C. R. Felmley. Welding J., June, 
1955, pp. 542-550. 

A Mathematical Analysis of the Tem- 
perature Distribution During Flash Weld- 


ing. E. F. Nippes, W. F. Savage, H. 
Suzukiand, and W. H. Chang. Welding 
J. Res. Suppi., June, 1955, pp. 271-s 


285-s. 

Weldability of Stainless Steel. Helmut 
Thielsch. Mach. Des., June, 1955, pp. 
157-164. Design guide to alloy selection, 
electrode and rod specification, and heat- 
treatment procedures. 


Propellers 


Velocity Distributions Measured in the 
Slipstream of Eight-Blade and Six-Blade 
Dual-Rotating Propellers at Zero Ad- 
vance. Leland B. Salters, Jr. U.S., 
NACA RM L55D21, June, 1955. 27 pp. 


Reference Works 


Directory of Sources of Supply and Serv- 
ices. Aircraft (Canada), June, 1955, 
pp. 59-161. Includes alphabetical in- 
dexes of airborne and ground equipment, 
materials, products, manufacturers, and 
advertisers. 


Rotating Wing Aircraft 


Effect of High Advancing-Tip Mach | 


Number on Helicopter Blade Flapping. 
Kenneth B. Amer and H. Hirsch. J. 
Aero. Sci., July, 1955, pp. 505, 506. 


Helicopter Rotor Vibration in the Tip | 


Path Plane; An Analysis of the Effects of 
Induced Profile Drag and Coriolis Forces. 
P. R. Payne. Aircraft Eng., June, 1955, 
pp. 180-189. 12 refs. 

An Introduction to the Helicopter. A. 
W. R. Gilchrist. Can. Aero. J., June, 
1955, pp. 43-52. Survey of problems, 
potentialities, and limitations; includes 
analyses of standard arrangements in 
rotor systems, methods of control, per- 
formance characteristics, and research 
programs. 

Simplified Procedures and Charts for 
the Rapid Estimation of Bending Fre- 
quencies of Rotating Beams. Appendix— 
Solution of Differential Equations for 
Rotating Beam by Expansion in Terms of 


Normal Modes of Uniform Nonrotating | 


Beam. Robert T. Yntema. (U.S., 
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Engineers 


Join this 
winning team 


At DOUGLAS you'll be 
associated with top engineers 
who have designed the key 
airplanes and missiles on the 
American scene today. For 
example: 


DC-7''SEVEN SEAS" America’s 


finest, fastest airliner 


== 


F4D '‘SKYRAY" Only carrier 


plane to hold world’s speed record 


C-124 ‘‘GLOBEMASTER"’ 


World's largest production transport 


_ 


NIKE Supersonic missile selected to 
protect our cities 


“SKYROCKET” First airplane 
to fly twice the speed of sound 


A3D ‘‘SKYWARRIOR" Largest 
carrier-based bomber 


A4D “SKYHAWK” Smallest, 
lightest atom bomb carrier 


B-66 Speedy, versatile jet bomber 


With its airplanes bracketing 
the field from the largest per- 
sonnel and cargo transports 
to the smallest combat types, 
and a broad variety of mis- 
siles, Douglas offers the engi- 
neer and scientist unequalled 
job security, and the greatest 
opportunity for advancement. 


For further information relative 
to employment opportunities at 
the Santa Monica, El Segundo 
and Long Beach, California, divi- 
sions and the Tulsa, Oklahoma, 
division, write today to: 


DOUGLAS AIRCRAFT COMPANY, Inc. 


C. C. LaVene, Employment Mgr. 
Engineering General Office 
3000 Ocean Park Blvd. ul 


Santa Monica, California 
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—only Douglas has used 


and rocket... 


95 


turbo-prop... 


all four basic aircraft power plants 


From Cloudster, first airplane to lift its 
weight in payload, to Skyrocket—first to 
fly twice as fast as sound— Douglas has 
now built and flown airframes for all 
basic power plant types. 

Such experience leads to better inte- 
gration of airframe and engine to tactical 


or logistic needs—more performance per 
pound of plane. The jet-powered F4D 
Skyray, capable of low-speed carrier 
landings, outraces sound in level flight. 
The piston-engine R6D-1 typifies the 
Douglas genius for economical and de- 
pendable air transports. The turbo-prop 


YC-124B points to a new race of larger, 
faster cargo planes. The rocket-powered 
D-558-2 hits 1327 m.p.h.! 

Experience in use of all available 
engine types contributes to Douglas 
aviation leadership—and planes that fly 
farther and faster with a bigger payload. 


Piston... 
l 
| 
| 
| 
| 
| 
r. 
Depend on DOUGLAS —— First in Aviation 
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Introducing another NEW B&H Instrument... 


~ = 


TAKCAL 


‘COMPACT 
LIGHTWEIGHT 
*RUGGED 


Reads Jet Engine Speed 
to Guaranteed Accuracy of 


The new B&H TACKAL incor- 
porates a refinement of the frequency 
meter principle. It operates in the low 
(0 to 1000 cps) range, reading the 
frequency of the tachometer gener- 
ator on a scale calibrated in percent 
RPM corresponding to the engine’s 
RPM. In addition the TAKCAL 
checks the tach system. The TAKCAL 
circuit and tachometer are parallel so 
that readings can be made simultane- 
ously to determine the accuracy (or 
inaccuracy) of the aircraft’s tach sys- 
tem. The TAKCAL operates during 
the engine run to properly set up 
engine controls for maximum econ- 
omy and safety. 

Originally developed as a compo- 
nent part of the J-Model JETCAL 
ANALYZER, the TAKCAL is now 


10 RPM in 10,000 BPM (0.1%) 


available as a separate unit for use 
with all earlier models of the 
JETCAL TESTER. 

The TAKCAL operates accurately 
in all ambient temperatures from 
—40°F. to 140°F. Low in cost for an 
instrument of such extreme accuracy, 
it is adaptable to application in many 
other fields. 


Explosion-proof TAKCAL for special 
applications. Measures 200 to 7500 RPM, 
direct reading, with +0.1% accuracy. 


For full information write or wire... 


B & H INSTRUMENT Co., Inc. 


1009 Norwood 


FORT WORTH'7, TEXAS 


REVIEW—SEPTEMBER, 


wie 


1955 


NACA RM L54G02, 1954.) 


U.S., NACA 
TN 3459, June, 1955. 92 pp. 21 refs 
Application to the design of rotor blades. 


Sa fety 


Aviation Crash Injury Research. A. 
Howard Hasbrook. J. Av. Med., June, 
1955, pp. 180-183. USAF-Navy-spon- 
sored project at Cornell U. to prevent 
accidents by improvement of crash-sur- 
vival design. 

Structural Safety. A. G. Pugsley. 
J. RAeS, June, 1955, pp. 415-422; Dis- 
cussion, pp. 422-431. 21 refs. Design 
and operational problems and needs to 
develop the concepts of airworthiness and 
safety, taking into account such factors as 
fatigue, thermal effects, and costs. 


Structures 


Bars & Rods 


Application of Saint Venant’s Principle 
in Dynamical Problems. B. A. Boley. 
J. Appl. Mech., June, 1955, pp. 204-206. 
ONR-supported study using a simple 
model of the propagation of stresses in 
bars under time-dependent 
brating end loads. 

Large Elastic Deflections of Plane Rods. 
(Diizlem Cubuklarm Biiyiik Elastik yer 
Degisimleri). Bekir Tekinalp. Istanbul 
Tech. U. Bul., 1954, pp. 35-49. Develop- 
ment of a perturbative method of solution 
to find the unknown functions of the 
problem. 

Plastic Torsion Problem and Residual 
Stresses for the Regular Hexagonal Cross- 
Sectioned Prismatical Bars by Relaxation 
Methods (Muntazam Altigen Kesitli 
Cubuklarin Plastik Burulma Probleminin 
Relaksasyon Metodu Yardimiyle Céziil- 
mesi). Ilhan Kayan. Istanbul Tech. U. 
Bul., 1953, pp. 45-61. 

Z Teorii Ptyt Ortotropowych (Elasto- 
Plastic Buckling of Non-Prismatic Bars). 
Wiadystaw Bogusz. Rozprawy Inzynier- 
skie (Warsaw), No. 2, 1954, pp. 193-289. 
In Polish, with summaries in English 
and Russian. Computation of critical 
forces in the solution of stability problems. 


self-equili- 


Beams & Columns 


Experimental Investigation of Shear 
Strength and Shear Deformation of Un- 
stiffened Beams of 24 S-T Alclad with and 
Without Flanged Lightening Holes. Gun- 
nar Anevi. SAAB TN 29, Oct. 1, 1954. 
59 pp. 10 refs. 

Large Deflections of Simply Supported 


Beams. K. T. Sundara Raja lyengar and 
S. K. Lakshmana Rao. J. Franklin 
Inst., June, 1955, pp. 523-528. Solutions 


using power series expansions for the con- 
dition when the transverse loading con- 
sists of a uniformly distributed load plus a 
centrally concentrated load under the 
cases of vertical reactions and normal re- 
actions to the bent beam together with 
frictional forces. 

On the Nonlinear Differential Equation 
for Beam Deflection Eld*y/dx* = M(x) 
+ (dy/dx)?|*/*. E. J. Scott and D.R. 
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Designers 
and producers 
of motors, 
linear and rotary 
‘actuators 


Thirteen years ago EEMCO started in a small way. Today 
it is one of the nation’s principal designers and producers 
of special motors and linear and rotary actuators for air- 
craft and pilotless missiles. 


This forefront place has been achieved because, - 
continually since 1942, EEMCO has special- 
ized exclusively in manufacturing these pre- 
cision components. It has done nothing else! 


EEMCO’s leading position has been consistently maintained 
through outstanding service rendered to every customer. 
EEMCO units are used by a majority of the airframe and 
related manufacturers in the aircraft industry who appre- 
ciate EEMCO high-quality standards, dependable cost-con- 
trol methods, and on-time deliveries. 


Design and production specialists at EEMCO continue to 
provide designs and prototype models of motors and 
actuators. These, notably, are in the desirable light-weight, 
high-output ratios so vital to modern jet aircraft and pilot- 
less missiles. And EEMCO produces them in quantity for 
approved Army, Navy and Air Force models and for most 
late-design commercial airliners. 


Electrical Engineering 
and Manufacturing Corp. 


4612 West Jefferson Boulevard 
Los Angeles 16, California 
Telephone REpublic 3-0151 
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MALLORY:- SHARON reports on 


TU TU 


MST 6AI-4V is primarily a bar and 
forging alloy; also has specialized 
sheet and plate applications. 


NEW MST ALLOY 
“stays put” at high temperatures 


@ The problem of elevated temperature embrittlement 
present with many titanium alloys has been overcome 
with this newest development. MST 6A1-4V (6% alumi- 
num, 4% vanadium, balance titanium) can be used at 
temperatures up to 750°F with minimum creep or change 
of properties. It has excellent strength and stability at 
high temperatures, is relatively insensitive to notches, 
and can be hot worked over a wide range. It can be read- 
ily machined, welded, or heat treated. 


Like all Mallory-Sharon alloys, MST 6A1-4V is vacuum 
double melied, assuring homogeneity and consistent qual- 
ity. Specify it for consistent, predictable, high tempera- 
ture performance. A bulletin listing complete data is yours 
for the asking. Write Mallory-Sharon Titanium Corpora- 
tion, Dept. D-9, Niles, Ohio. 


MALLORY SHARON 


Carver. J. Appl. Mech., June, 1955, pp. 
245-248. 

Plastic Deformations Due to Dynamic 
Loading of a Beam with an Attached 
Mass. T. J. Mentel. Can. J. Tech., 
July, 1955, pp. 237-255. Analysis for 
the cases of a simply supported and a built- 
in beam subjected to a uniform pressure 
pulse of a rectangular shape with the 
elastic strains assumed to be negligible. 

Prediction of Creep-Deflection and 
Stress Distribution in Beams From Creep 
in Tension. W. N. Findley and J. J. 
Poczatek. J. Appl. Mech., June, 1955, 
pp. 165-171. 24refs. 


Connections 


Creep and Creep-Rupture Characteris- 
tics of some Riveted and Spot-Welded 
Lap Joints of Aircraft Materials. [Leonard 
Mordfin. U.S., NACA TN 3412, June, 
1955. S3pp. 41 refs. Includes a bibli- 
ography on creep properties of aluminum, 
magnesium, titanium, and steel allovs. 


Cylinders & Shells 


Analysis of Thermal Stresses in Conical 
Shells. Marvin Stern. J. Aero. Sci., 
July, 1955, pp. 506-508. Derivation of 
differential equations for the case of axially 
symmetric temperature distribution. 

The Complete Elasticity Law for Some 
Metals According’ to Poynting’s Observa- 
tions. M. Reiner. Appl. Sci. Res., Sect. 
A, No. 4, 1955, pp. 281-295. 21 refs. 
Exact solution of the general stress-strain 
equation of an isotropic elastic material 
formulated by Reiner for the case of tor- 
sion of a circular cylinder. 

Load Distribution at the Intersection of 
Several Coaxial Axisymmetric Shells. 
H. Becker. J. Appl. Mech., June, 1955, 
pp. 282-284. 

O Réwnaniach Teorii Cienkich Powtok 
Sprezystych (On the Equations of the 
Theory of Thin Elastic Shells). Alek- 
sander Kornecki. Arch. Mech. Stoso- 
wanej (Warsaw), No. 4, 1954, pp. 593-600. 
In Polish, with summaries in Russian and 
English. Generalization of the Novo- 
zhilov method of complex forces to shells 
in any orthogonal system of coordinates. 


Elasticity & Plasticity 


The Formation of a Conical Crater in a 
Thin Plastic Sheet. W. T. Thomson. 
J. Appl. Mech., June, 1955, pp. 175, 176. 

Further Work on the General Three-Di- 
mensional Photoelastic Problem. Max M. 
Frocht and Roscoe Guernsey. J. Appl. 
Mech., June, 1955, pp. 183-189. 14 
refs. _NACA-Army-sponsored theoreti- 
cal and experimental investigation at 
the Ill. Inst. of Tech. Photoelastic Lab. 
using the shear difference method applied 
to a sphere and a parallelepiped for the de- 
termination of stress distributions 

Generalized Plane Stress in an Elastic 
Wedge Under Isolated Loads. D. E. R. 
Godfrey. Quart. J. Mech. & Appl. Math., 
June, 1955, pp. 226-236. 

Kilka Wybranych Zagadnien Teorii 
Ciat Sprezystych Niejednorodnych (Some 
Selected Problems of the Theory of 
Heterogeneous Elastic Bodies). Jerzy 
Nowinski. Arch. Mech. Stosowanej (Wat- 
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saw), No. 4, 1954, pp. 665-692. 26 refs. 
In Polish, with summaries in English and 
Russian. Investigation of approximate 
methods applied to such cases as longitu- 
dinal vibrations and buckling of a bar, 
stresses in a thick-walled tube subjected 
to external pressure, and a force acting on 
the edge of a semi-infinite plate. 

O Podstawach Teorii Ciat Elasto-Plas- 
tyeznych Niejednorodnych (Sur les Bases 
de la Théorie des Corps Elasto-Plastiques 
Non-Homogénes). II. Wactaw Olszak. 
Arch. Mech. Stosowanej (Warsaw), No. 4, 
1954, pp. 639-656. 11 refs. In Polish 
with summaries in French and Russian. 
On the theoretical bases of nonhomo- 
geneous elasto-plastic bodies, with an- 
alytical emphasis utilizing the Hencky- 
Iliouchine concept on small deformations 
for the case where the influence of the rate 
of deformation on its state is practically 
negligible. 

Solving Highly Complex Elastic Struc- 
tures in Easy Stages. Gabriel Kron. J. 
Appl. Mech., June, 1955, pp. 235-244. 
16 refs. 

Theorie des elastisch-plastischen Kon- 
tinuums mit freier Oberfliche bei verin- 
derlicher Belastung. H. G. Kiissner. 
ZAMM, Apr., 1955, pp. 130-143. In 
German. Analysis of an elastic-plastic 
continuum with free surface subjected to 
gravity and to external loads varying with 
time. 

The Transformation to Isotropic Form of 
the Equilibrium Equations for a Class of 
Anisotropic Elastic Solids. A. S. Lodge. 
Quart. J. Mech. & Appl. Math., June, 
1955, pp. 211-225 


Uber die ebenes Distorsionsproblem. 


Max Hieke. ZAMM, Jan.-Feb., 1955, 
pp. 54-62. In German. Integration 
method applied to distortion problems 


related to the temperature constant in the 
segment of a circle. 


Plates 


Bending of Orthogonally Stiffened 
Plates. W. H. Hoppmann. J. Appl. 
Mech., June, 1955, pp. 267-271. 16 refs. 
ONR-sponsored theoretical experi- 
mental investigation. 

A Boundary Layer Phenomenon in the 
Large Deflexion of Thin Plates. Y. C. 
Fung and W. H. Wittrick. Quart. J. 
Mech. & Appl. Math., June, 1955, pp. 191 
210. 18 refs. 

The Disturbance of Stress in an In- 
finite Plate by a Lemniscate-Shaped Hole. 
W. Snowdon. Brit. J. Appl. Phys., June, 
1955, pp. 220-223. Determination of the 
functions of a complex variable using cur- 
vilinear coordinates. 


and 


Further Problems in Orthotropic Plane 
Stress. H.D.Conway. J. Appl. Mech., 
June, 1955, pp. 260-262. Solution for an 
infinite orthotropic plate containing an 
elliptical hole subjected to tension at in- 
finity, with the axes of the hole and the 
direction of the tension inclined at. ar- 
bitrary angles to the principal axes of 
orthotropy. 

The Influence of Body Forces on the 
Stability of a Reinforced Rectangular 
Plate. C. L. Amba Rao. J. RAeS, 


June, 1955, pp. 437-441. 


AERONAUTICAL REVIEWS 


The most complete line of 


AIRCRAFT INVERTERS 


Building inverters for regular and 
special aircraft needs is one of Bendix 
Red Bank’s specialties. Thus, we offer 
the widest range of standard inverters 
plus the ability to design and produce 
all kinds of special-purpose inverters ... 
including models up to 5000 VA and 
models for high-temperature, high-alti- 
tude applications. For complete details 
On inverters to meet your needs exactly, 
write Aircraft Inverter Section, Bendix 
Red Bank Division, Eatontown, N. j- 


INVERTERS= 400 CYCLE OUTPUT 
OUTPUT fous. Max. Designed to 
VA eight | Alt. 
aa Volts Amps. Volts | Phase | Rating} Lbs. | Feet Part No. 
1 26 1 | 6 2.2 |35000°| AN3496-1 
2 26 2.3 35000 | _N1020-SK 
MG-93 27.5 12 115/200 |} 10 |65000 
1_| 250 | 47 |¢s000| €-5109 
G-54 27.5 22 115/200 |} —3—} 90 
115 1_| 250 13 |35000| €-1617 
3 | 250 
12142 27.5 
2 1 | 250 | 13  |35000 
iis 13 | 250 | 13 [35000 AN3532- 
22 tis 250_| 17 [50000 | 5386239 
22 115 | 17 [50000 AN3532-2 
35 us 
32E01 27.5 ; 
37.5 1 | 500 34 |50000| AN3534-1 
50 | 750 | 35 |so000| £53805 
415/200 750 
MG-65 275 | 750 
| 1500 | 375 |20000) — 
Mod 3 | 1800 
d.1&2 - 
= us 37.5 | 35000 
1600 | 5000} £1725 
MG-81 275 180 115/200 
_| 2289 | £1725 
150 5/200 1 56 5 
32E06 27.5 115/ 1 | 
| 2250 | |6s000| — 
115/200 = 
MG-70 27.5 170 
61 27.5 170 115 1 | 2500 = 
275 | 170 115 3 | 2500 | 5 $3000 | 
215 115 1 | 2500 | 61 
150 115/200 | 1} 259 | |so000} £54807 
‘ 0 3 3000 
32E09 27.5 180 115/200 | 3 | 3000 | 60 
i i but all units are designed to 
$ hown is a nominal value of 27.5 volts, é ' 
mua ret volts. Input amperes shown are values at 27.5 volts input 
Manvfacturers of Special-Purpose Electron Tubes, 
Inverters, Dynamotors, AC-DC Generators, 
Voltage Regulators and Fractional HP D.C. Motors. 
Fed Conk? 
EATONTOWN, N. J. 
West Coast Sales and Service: Export Sales: Bendix International Division, 
117 E. Providencia Ave., Burbank, Calif. © 205 East 42nd St., New York 17, N. Y. 
Canadian Distributor: Aviation Electric Ld., P.O. Box 6102, Montreal, P. Q. 
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“A COOL CAT”— 


| ENGINE SHROUD AND TAIL PIPE assemblies by 


Lavelle help keep these Grumman Cats 
cool, when ‘‘full power jet heat’’ is on. 
Producing precision components to 
withstand tremendous stresses at high 
| temperatures and jet speeds, demands the 
finest in fabrication. Experienced crafts- 
men, modern fabricating equipment and 
extensive welding facilities, enabled Lavelle 
to produce these stainless steel engine shroud 
and tail pipe assemblies to Grumman’s ex- 
acting specifications in quantity . . . and de- 
liver them on time! 
This same capacity for efficient, quantity pro- 
duction of intricate parts and assemblies is ready 
to serve you... when you call on Lavelle for 
your fabricating needs. 


A new brochure describes Lavelle’s specialized fabri- 
cating services. Write for a copy without obligation. 


LAVELLE AIRCRAFT CORPORATION * NEWTOWN, B 


On the Buckling of Stringer Panels, 
Including Forced Crippling. Appendix— 
Computation of the Effective Cross Sec- 
tion A of the Webs. P. P. Bijlaard. J, 
Aero. Sci., July, 1955, pp. 491-501. 12 
refs. Analysis of the effective moment of 
inertia of the stiffeners when located on 
one side of the plate, the effective width of 
the plate at the unloaded edges, and the 
effects of shear deformation of the stiffener 
web and the flexibility of the attached 
flange. 

On the Diffusion of Load From a Stiff- 
ener Intoa Sheet. W.T.Koiter. Quart. 
J. Mech. & Appl. Math., June, 1955, pp 
164-178. Problem analysis applying a 
Mellin transformation to the basic singu- 
lar integro-differential equation, followed 
by the use of Laplace transforms, to ob- 
tain an inverse Mellin integral solution for 
an evaluation by contour integration. 


Problems of Plane Elasticity for Rein- 
forced Boundaries. J. R. M. Radok. 
J. Appl. Mech., June, 1955, pp. 249 
254. Development of a general method 
based on the Muskhelishvili approach to 
determine the stress distribution around 
compactly reinforced holes in_ infinite 
plates as applied in aircraft fabricational 
design. 

Rozciqganie Tarczy Nieograniczonej Z 
Pierscieniem Kotowym Odmiennej Spre- 
zystosci (An Infinite Plate with an An- 
nular Inclusion of Different Elastic Prop- 
erties, Subjected to Tension). Fran- 
ciszek Szelagowski. Arch. Mech. Stoso- 
wanej (Warsaw), No. 4, 1954, pp. 543- 
554. In Polish, with summaries in Eng- 
lish and Russian. Investigation includes 
analysis of rigid circular inclusions, with a 
derivation of stress equations. 

Shearing Effectiveness of Integral Stiff- 
ening. Robert F. Crawford and Charles 
Libove. U.S., NACA TN 3443, June, 
1955. 37 pp. 11 refs. Evaluation of 
the defining coefficients using an analog 
computer, with formulas to calculate the 
elastic constants. 


Solution for Small Deflections of Rec- 
tangular Plates with Different Edge Con- 
ditions (Muhtelif Sinir Sartlari Altinda 
Dikdértgen Plaklarin ufak Sehimlerinin 
Hesabi). Cevdet Z.  Erzin. J/stanbul 
Tech. U. Bul., 1954, pp. 50-58. Ritz 
method applied to the solution of the basic 
variational equation expressed in rapidly 
converging series of trigonometric and 
hyperbolic functions. 

Some Problems of Plane Wedges of 
Nonisotropic Materials. Bibhuti Bhusan 
Cafen. ZAMM, Jan.—Feb., 1955, pp. 65, 
66. Solution of problems of triangular 
wedges formed by two intersecting edges 
of thin orthotropic plates of constant 
thickness and used as a cautilever. 

Some Problems of Thin Clamped Elastic 
Plates. R. Tiffen. Quart. J. Mech. & 
App. Math., June, 1955, pp. 237-250. 
Investigation of general methods for anal- 
ysis of transverse displacements in half- 
planes, those that can be mapped con- 
formally on to a half-plane, and infinite 
strips with the boundaries clamped. 


Stresses Due to Diametral Forces on 4 
Circular Disk with an Eccentric Hole. 
A.M.Sen Gupta. J. Appl. Mech., June, 
1955, pp. 263-266. 
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Wings 


Experimental Analysis of Multicell 
Wings by Means of Plastic Models. 
George W. Zender. U.S., NACA RM 
L55E10b, June, 1955. 6 pp. A method 
to study problems of stresses and deflec- 
tions. 


Thermodynamics 


Combustion 


The Effect of an Opposing Jet on Flame 


Stability. Allan Schaffer and Ali Bulent 
Cambel. Jet Propulsion, June, 1955, pp. 
284-287. Experimental investigation at 


the Northwestern U. Gas Dynamics Lab. 
to develop a stabilization technique con- 
sisting of an Opposing gaseous jet instead 
of a bluff physical body. 

Incipient Flame Propagation in a Turbu- 
lent Stream. H. L. Olsen and E. L. Gay- 
hart. Jet Propulsion, June, 1955, pp. 
276-283. Experimental study of the be- 
havior of laminar and turbulent flames and 
the interaction of the flames and turbulent 
flow fields for potential application to high- 
output propulsive combustion devices. 

The Influence of Turbulence on Flame 
Propagation Rates. Ray E. Bolz and 
Henry Burlage, Jr. Jet Propulsion, June, 
1955, pp. 265-275, 283. 23 refs. Ex- 
perimental measurements of laminar and 
turbulent flame velocities with an inter- 
pretation of the basic combustion data. 


Heat Transfer 


Circular Cylinder in a Periodic Tem- 
perature Field. Vaclav Vodicka. Appl. 
Sci. Res., Sect A, No. 4, 1955, pp. 268-272. 
Theoretical generalization taking into ac- 
count coefficients of radiation at the 
boundaries of the body. 

Thermal Shock on a Circular Surface of 
Exposure of an Elastic Half Space. M. 
A. Sadowsky. J. Appl. Mech., June, 
1955, pp. 177-182. ONR-sponsored in- 
vestigation at Rensselaer Polytechnic Inst. 


Vertical Take-Off Aircraft 


Without Visible Means of Support; 
Ultra-Modern French Entomology—the 
Coleopter. A. R. Weyl. Flight, June, 
1955, pp. 861-865. Airborne propulsive 
duct VTO design conception, development, 
structural and operational characteristics, 
and potentialities. 


Wind Tunnels & Research 


Facilities 


Acoustical Treatment for the NACA 
8- by 6-foot Supersonic Propulsion Wind 
Tunnel. Leo L. Beranek, Samuel Labate, 
and Uno Ingard. U.S., NACA TN 3378, 
June, 1955. 86 pp. Evaluative investi- 
vation of noise-attenuation requirements. 

Armstrong Whitworth’s New Supersonic 
Wind-tunnel. W. F. Hilton. The Aero- 
plane, June 17, 1955, pp. 821-825. De- 
tails of operation, experimenta! instru- 
mentation, apparatus, and potentialities of 
the variable-density design. 

The Design and Calibration of a Vari- 
able Mach Number Nozzle. John Rosen. 


(Continued on page 116) 


Four typical actuat- 
ing assemblies 
precision-built by 
Ex-Cell-O for 
planes and guided 
missiles. 


The Chance-Vought Regulus takes to the 
air. Precision actuating assemblies for this 
and other guided missiles are part of 
Ex-Cell-O’s production. 


You Can Be Confident of Precision 
With Ex-Cell-O Parts or Assemblies 


Almost every plane you see streaking across American skies, flies 
with Ex-Cell-O precision parts or assemblies—precision-built to 
fulfill ever more rigid design specifications. 


From design to final inspection skilled personnel, working with 
the most complete manufacturing facilities available, build pre- 
cision into every part and assembly. That’s why the aircraft 
industry has placed confidence in Ex-Cell-O for over 30 years. 


For parts or assemblies that meet your most rigid specifications— 
that meet your delivery schedules—send your print or sketch to: 


55-42 


EX-CELL-O for PRECISION 


EX-CELL-O CORPORATION ¢ DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS * 
BUSHINGS * DRILL JIG BUSHINGS 


GRINDING SPINDLES * CUTTING TOOLS * RAILROAD PINS AND 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS * DAIRY EQUIPMENT 


; i 
{ 
& 
| 


alisman 


products 


e AIRCRAFT INSTRUMENTS 

e PRECISION CONTROLS 

e PRECISION COMPUTERS AND COMPONENTS 

e OPTICAL COMPONENTS AND SYSTEMS 

+ RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT 
e MOTORS AND SYNCHROS 


INSTRUMENTS FOR SIMULATED FLIGHT TRAINERS 


| | S mM q — 


80-08 AVE., ELMHURST, N. Y. © GLENDALE, CALIF. SUBSIDIARY OF SZavzdard PRODUCTS CO. INC. 
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Aeronautical Reviews 


Physical Measurements in Gas 
Dynamics and Combustion 


Edited by R. W. Ladenburg, B. 
Lewis, R. N. Pease, and H. S. 
Taylor. (High Speed Aerody- 
namics and Jet Propulsion, Vol. 
9.) Princeton, N.J., Princeton 
University Press, 1954. 578 pp., 


illus., diagrs., figs. $12.50. 
This book is the ninth volume of a 
series of volumes concerned with 


fundamental aerodynamic and propul- 
sion problems of high-speed flight. 
The preface for this series suggests 
that the motivation for Volume 9 
was the need for a comprehensive 
and competent treatment of the 
fundamental aspects of physical meas- 
urements in gas dynamics and com- 
bustion. 

The book consists of two parts: 
physical measurements in gaseous 
systems and physical measurements 
in gaseous combustion systems. Part 
I is concerned with measurements of 
density, pressure, velocity, tempera- 
ture, shock-front thickness, turbu- 
lence, condensation, and flow pat- 


terns. Part II is concerned with 
flame temperature, flame  photog- 
raphy, burning velocity, and flame 


analysis by spectroscopic methods. 

On the basis of previous contribu- 
tions to the published literature, the 
authors of this work represent a highly 
competent group. Some of the au- 
thors exceeded the aims of the pref- 
ace by including specific information 
related to practical applications of 
measurement techniques. Where de- 
tailed information is omitted, refer- 
ence is generally made to the pertinent 
literature. 

Although the various sections are 
written in a clear, objective manner, 
the book is plagued by the general 
editorial difficulties characteristic of 
attempts to unify the various styles 
and approaches of a large number of 
contributors. Some _ bibliographies 
occur at the end of each subsection; 
other bibliographies occur at the end 
of several subsections. The plates 
are grouped into three sets and in- 
serted into the book with minor re- 
gard for convenient reference. 

The article concerned with density 
measurements begins with a clear 
analysis of existing optical methods. 
A general introduction to the theo- 


retical and experimental features of 
shadow and schlieren methods is in- 
cluded. The treatment of the Mach- 
Zehnder interferometer is rather theo- 
retical, although some attention is 
given to practical questions concern- 
ing construction and adjustment of 
the instrument. The article includes 
the determination of flow-patterns by 
the use of electrical discharge and 
afterglow techniques and concludes 
with a presentation of spectral absorp- 
tion and X-ray methods. In the 
articles concerned with pressure meas- 
urements, the characteristics of the 
sensing elements of pressure-measure- 
ment equipment are briefly consid- 
ered. Particular attention is given 
to the operation and limitation of pitot 
tubes. The treatment of velocity 
measurements is limited to tracer 
anemometry, acoustical anemometry, 
and shock-wave velocity by schlieren 
techniques. Only brief mention is 
made of the effects of turbulence. 
New techniques of measuring tem- 
perature are featured in the section 
concerned with temperature measure- 
ment. The treatment of shock-front 
measurements by light reflectivity 
assumes a basic knowledge of optics 
on the part of the reader. 

The main portion of the article con- 
cerned with turbulence describes 
quantitative measurements based on 
the hot-wire method. The measure- 
iment of turbulence in supersonic flow 
is dismissed briefly on the strength of 
the fact that all flow near a solid 
object is subsonic. In an article 
dealing with analogue methods, the 
free-surface water table and the elec- 
trolytic plotting tank are considered. 
Although the theoretical bases ap- 
propriate to these specific analyses are 
presented, no mention is made of the 
general utility and broad application 
of similarities and model studies to gas 
dynaiics. 


For information on IAS 
Library Service Facilities, 
see page 73. 


Statements and opinions ex- 
pressed in Book Reviews are to 
be understood as individual ex- 
pressions and not necessarily 
those of the Institute. 


— BOOKS 
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The article on measurements of 
flame temperature, gas pressure, and 
gas velocity is thorough and consists 
of an excellent introduction to the 
subjects for a person with a strong 
physical science background. 

The author of the article on burning 
velocity measurements makes it clear 
that the concept of ‘‘flame speed”’ is 
an abstraction. Actually, the flame 
speed value must depend to some ex- 
tent on the method by which it is 
measured. The treatment of the 
subject is workmanlike and perhaps 
overconservative. However, the ab- 
sence of figures or graphs detracts 
from the presentation in some in- 
stances. The section concerned with 
mass spectroscopy is an excellent in- 
troduction to the subject. The 
salient features are emphasized, and 
well chosen examples show the pos- 
sible uses of mass spectroscopy in the 
study of flames. 

The article on the analysis of the 
combustion wave by pressure effects 
and spectroscopy emphasizes ade- 
quately those fundamental aspects of 
theoretical spectroscopy which are of 
direct importance to experi- 
mental investigator. The treatment 
of free-radical concentration measure- 
ments consists of a lucid summary of a 
difficult subject which has hitherto 
received inadequate discussion. It is 
felt that the assumptions and limita- 
tions connected with the Tanford and 
Pease pressure dependent burning 
velocity equation deserve fuller ex- 
planation. 

In the article on the spectroscopy 
of combustion, the author has sum- 
marized recent experimental methods 
and techniques which are useful in the 
spectroscopic identification of flame 
constituents. The discussion should 
enable the reader both to understand 
the operation of spectroscopic equip- 
ment and to appreciate more fully 
the role of diatomic molecules in the 
combustion process. The discussion of 
the pitfalls and limitations of intensity 
measurements should be of consider- 
able value to those who intend to use 
the spectroscopic method in combus- 
tion studies. 

The 578 pages of this book repre- 
sent the efforts of 21 authors and 4 
editors. The book is well indexed and 
includes approximately 32 tables, 42 
plates, 118 graphs, and 121 figures. 
The number of cited references ex- 
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sub-miniature 


CEPO 


the smallest wire wound 
precision potentiometer 


Size—Linearity .3% —High Resolution—200---to 50K* 


torque: .035 oz./in. @ 20° C. ambient temperature: —55° C, 


power rating: 2 watts for 60° to 125° C. 
C. rise *Resistance Range: 200 ~ to 
meets applicable portions of 50K standard, + 2%. High- 
MIL-E-5272A standards er or lower on special order. 


Standard, servo or flush mountings... dual or up to 6-gang units. 


The case and threaded mounting bushing is one-piece anodized aluminum for 
maximum heat dissipation. The shaft is centerless ground stainless steel. Standard 
bearing in aluminum or bronze insert. Available for lower torque requirements with 
ball or jewel bearings. All units fully sealed, moistureproofed, fungicide treated. 


Our unique manufacturing and testing facilities 
assure you of controlled quality. Each ACEPOT is 
performance tested and a Polaroid picture record 


is supplied showing linearity and resolution. Vp" size %S. 
Send for specification sheet, application data sheet linearity 3% 

and prices. Your inquiry will receive prompt at- 10 ~ to 50K + 5% 

tention. ACETRIM . . . a low-priced, 

sub-miniature trimmer potentiom- 

ACE ELECTRONICS ASSOCIATES eter with the same fine charac- 

teristics as the ACEPOT. Meets 

MIL standards. Available stand- 

127 Rogers Avenue, Somerville 44, Mass. ard or shaft lock. Stops if re- 


quired. 


ACEPOT, ACETRIM trademarks applied for. 


Over 85% of the torque wrenches 
used in industry are 


AERONAUTICAL 
ENGINEERING 
REVIEW 


For your monthly advertising message 
to the aircraft industry's engineering 
and design personnel—the men who 


influence buying. 
Accurate 


3 1955 
@ Practically Indestructible MEDIA 
@ Faster—Easier to use ‘2 DATA 
FILE 
@ Automatic Release | 
@ All Capacities 12 pages of FACTS on your market 
and REVIEW. 
in inch grams...inch / Write for free copy 
ounces,..inch TODAY! 
.. foot poonds 
(all sizes from 4 


OFFICIAL PUBLICATIONS 


INSTITUTE OF THE 
ond AERONAUTICAL SCIENCES 


should have 
this valuable 


data. 2 East 64th Street 
New York 21, N.Y. 


SEPTEMBER, 1955 


ceeds 700 and includes many publica- 
tions by foreign workers. Although 
some sections cite publications dated 
1953, the references generally extend 
through 1950. The printed format is 
satisfactory; the misprints are few. 
The numbering system for the articles, 
sections, and figures is unambiguous 
and unesthetic. 

In conjunction with its compre- 
hensive bibliography, the book should 
serve as an excellent introductory 
reference for those engaged in prob- 
lems which involve gas dynamics. 

RALPH E. THOMAS 
and Staff 
Battelle Memorial Institute 


Book Notes 


AIR TRANSPORTATION 


New York’s Air Travelers; Report of a Survey 
of Passengers Leaving from La Guardia, New 
York International, and Newark Aij{rports, 
September, 1944. New York, Forecast and 
Analysis Division, Aviation Department, The 
Port of New York Authority, June, 1955. 100 
pp., figs. 

This survey was conducted as a joint under- 
taking by the domestic air lines serving these 
airports and The Port of New York Authority 
in order to determine some of the basic character- 
istics of the air travelers using these airports 


AIRPLANE DESIGN 


Component Design. Published under the 
Authority of the Council of the Royal Aero- 
nautical Society. Edited by D. M. A. Leggett 
and M. Langley. 4th Ed. (Handbook of Aero- 
nautics, No. 2.) London, Sir Isaac Pitman & 
Sons, Ltd.; New York, Pitman Publishing Corp., 
1954. 207 pp., diagrs., figs. $7.50 

This is the second in the series of volumes com- 
prising an entirely new edition of Pitman’s 
Handbook of Aeronautics, a well-known work for 
many years among aircraft designers, technicians, 
draftsmen, and students 

Contents: (1) Aircraft Structures, M. Langley. 


2) The Landing Gear, H. G. Conway (3) 


Riveting, M. Langley. (4) Air Conditioning and 
Pressurization, J. R. Leach. (5) Control Sys 
tems, A. Symon. (6) Power Actuating Systems, 


H. G. Conway. (7) Fuel Systems, J. G. H 
Cooper. (8) Weight Estimation and Control, 
R.S. Austin. 


EDUCATION & TRAINING 


Report on Evaluation of Engineering Education 
1952-1955. Evanston, Ill., American Society 
for Engineering Education, 1955. 36 pp 


HYDRAULIC EQUIPMENT 


Hydraulic Operation and Control of Machines. 
Ian McNeil. New York, The Ronald Press Co., 
1955. 324 pp., illus., diagrs., figs. $7.50 

The material that forms the basis of this book 
pertains to that aspect of hydraulics which is 
concerned with its employment as a means of 
transmitting power and of controlling mechanical 
motion. The author has included a theoretical 
background, but he has laid more stress on the 
practical side of the subject 

Contents: (1) Introduction and Historical 
Survey. (2) Basic Theoreticai Considerations 


3) Hydraulic Pumps and Motors 4) Valves 
and Hydraulic Circuits. (5) Accumulators, 
Intensifiers, and Power Saving Devices. (6) 
Hydraulic Fluids (7) Hydraulic Seals and Pack- 
ings, Pipes and Pipe Couplings 8) Hydro- 
kinetic Power ‘Transmission. (9) Hydraulic 


Forging Presses. (10) Hydraulic Extrusion 
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NUMBER 3 OF A SERIES 


INTEGRATED 


ELECTRONICS 


Radar, Navigational Gear 

Missile Guidance & Control Systems 
Noise Reduction 

Countermeasures (ECM) 

Computers 

Communications 

Transistor Application 


THE IMAGINATION FOR RESEARCH PLUS THE SKILLS FOR PRODUCTION 


Hoffman Laboratories maintains a highly specialized group of engineers 

whose entire efforts are devoted to the complex problem of developing 

and producing specialized tactical test equipment for airborne navigation radar, 
fire control, missile guidance systems, and other advanced electronic gear. 

To meet the high standards of quality and reliability set by Hoffman Laboratories, 
this test equipment group is an integral part of the engineering staff. 


For the past 13 years Hoffman Laboratories has been successfully solving 
advanced design and development problems in electronics. 

During this time Hoffman Laboratories has never undertaken a development 
program that has not successfully gone into production. . 

Write the Sales Department for your copy of “Report From Hoffman Laboratories.’ 


c 


LABOR 


A SUBSIDIARY OF HOFFMAN ELECTRONICS CORPORATION 


Challenging opportunities for outstanding engineers to work in an atmosphere of creative engineering. 
Write Director of Engineering, Hoffman Laboratories, Inc., 3761 S. Hill St., Los Angeles 7, California. 
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1/3 BNC diameter 
1/10 BNC weight! 


MICRODOT 


1826 FREMONT AVENUE 
SO. PASADENA « CALIF. 


ANOTHER 
EASTERN ROTORCRAFT 
PRODUCT 


The Model MB-1 Cargo Tie- 
Down for 10,000-lb service sup- 
plements ERC’s other lines of 
Tyzem® securing equipment: D-1, 
25,000-lb, chain; C-2, 10,000-lb, 
chain; B-2, 5000-lb, chain; B-1A, 
5000-lb, cable; MC-1; 5000-Ib, 
web; and A-la, 1250-lb, web. 
ERC also specializes in the 
development and manufacture of 
helicopter mechanical assemblies, 
transmission test stands, cargo 
sling nets and release hooks. 


EASTERN ROTORCRAFT 


CORPORATION 
DOYLESTOWN, PENNA. 


Machines Deep-Drawing and Stamping 


Presses 12 The Application of 
(13) Moulding and 


(14) Hydraulics Applied 


Hydraulic 
Power to Machine Tools 


Die-Casting Machines 


to Mining and Agriculture. (15) The Aero 
nautical and Marine Uses of Hydraulics. (16) 
Lifting Devices and Some Other Hydraulic 
Machines The Operation, Care, and Main 
tenance of Hydraulic Plant and Equipment 
Select Bibliography Index 

INSTRUMENTS 


The Strain Gage Primer. 
H. R 
Company, Inc 
figs. $6.00 


Cc. C. Perry and 
New York, McGraw-Hill Book 
1955. 281 pp., illus., diagrs., 


Lissner 


A practical guide to best methods of using 
It covers all 


phases of experimental stress analysis 


strain gages for accurate results 
with em 
phasis on bonded wire strain gages—their ap- 
pearance, composition, manufacture, and operat- 
ing characteristics In addition, the book in- 
cludes a section on an important application of 
the strain gage its use as a transducer element 
for instrumenting and controlling countless me 
chanical variables such as form, load, torque 
in this full ac 


count are many worked-out examples of the stress 


speed, and pressure. Included 
strain relation, techniques for measuring principal 
stresses directly, information on latest types of 
American and foreign strain gages ard their prop 
erties, data on use of strain gages under special 
conditions and extreme temperatures, advances in 
techniques for damage-proofing, and a handy 
instrumentation chart as an aid in selecting the 


proper system. The authors, both of whom are 


with Wayne University, have previded many 
literature references 
MATERIALS 
1954 Index to ASTM Standards; Including 


List of Titles in Numeric Sequence of All ASTM 


Serial Designations. Philadelphia, American 
Society for Testing Materials, March, 1955. 
298 pp 

MATHEMATICS 


Advanced Calculus; An Introduction to Classi- 
Louis Brand. New York, John 
Wiley & Sons, Inc., 1955. $8.50. 


This book presents a course in analysis dealing 


cal Analysis 
574 pp, figs 
essentially 


with functions of a 


variable 
Since certain portions of real variable theory can 


real 


be fully explained and comprehended only by a 
consideration of functions of a complex variable, 
This 
with topics that are closely related 


one chapter has been devoted to the latter 
deals primar 
to problems in the real domain, such as the re 
moval of value barriers in real functions, dis 
closing relations not otherwise apparent, explain 
ing the interval of convergence in power series, 
and finally, the use of complex integration in com 
Head of 


University of 


puting real integrals. The author is 


the Department of Mathematics, 


Cincinnati 


Content The Number System (2) 
Sequences and Series. (3) Functions of a Real 
Variable 4) Functions of Several Variables 
5) Vectors The Definite Integral. (7) 


tegrals. (8) 


Integrals 


Improper In 
Muitiple 


Line Integrals (9) 


(10) Uniform Convergence 


(11) Functions of a Complex Variable. (12) 
Fourier Series Appendices: (1) Cluster Points; 
(2) Difference Equations; (3) The Difference 
Calculus } Dimensional Checks. Compre 
hensive Test Answers to Problems. Index 


Theory of Ordinary Differential Equations. 
Earl A. Coddington and Norman Levinson 
New York, McGraw-Hili Book Co., Inc., 1955 
429 pp., fig $8.50 

This book aims to develop a broad theoretical 


foundation for the understanding of differential 


equations and to provide a reference of the appli 


cations of ordinary differential equations. Topics 


include asymptotic behavior of solutions of 


linear system containing a large parameter; 


detailed treatment of eigenvalue problems for 


nth order equations, including singular and non 


DEP TEMBER, 


FOR YOUR 
1955 Advertising 
Program 


AERONAUTICAL 
ENGINEERING 
REVIEW 


For your monthly advertising 


messages to the aircraft in- 


dustry’s engineering and design 
personnel—the men who _in- 


fluence buying. 


AVIATION 
MEDIA 

FILE 

Now Available! 


12 pages of FACTS on the 
Aeronautical Engineering 


Review. 


Write for your free copy 
TODAY! 


OFFICIAL PUBLICATION: 
INSTITUTE 
OF THE AERONAUTICAL 
SCIENCES, INC. 


2 East 64th Street 
New York, New York 
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AIRCRAFT DIVISION 


BRENCO Model D Jet Aircraft Thrust Stand on Chance Vought flight line BRISTOL ENGINEERING CORP. 


with photo reconnaissance version of Chance Vought Cutlass set up for vienna Sasi ene ous 

engine thrust measurement. Largest in BRENCO’s complete line of thrust DESIGNERS and MANUFACTURERS 
measuring devices, the Model D Thrust Stand is capable of measuring up to ___ AIRCRAFT COMPONENTS 
100,000 pounds of thrust with an overall accuracy of better than '/2 of 1%. GROUND BARE le ee MENT 


Photograph courtesy of Chance Vought Aircraft, Incorporated Prime and Subcontractors 


nA era This new book offers a clear, complete presentation of the 

Announcing Publication of fundamentals of aeroelasticity, written at the advanced under- 

- . graduate-graduate level. It is intended to provide the prac- 

A | ticing engineer with a source of essential reference material, 

eroe asticily as well as to serve as a textbook in schools of aeronautical 
engineering. 

Following a general introductory chapter, the book is 
divided into four main parts, covering: fundamentals of elas- 
ticity and dynamics of deformable bodies; fundamentals of 
aerodynamics which find application in aeroelasticity; equa- 
tions of aeroelasticity (static aeroelastic phenomena, flutter, 


and dynamic response phenomena); and experimental 
methods. 


The practicing engineer using this book as a reference will 
find that it emphasizes applications of fundamentals rather 
than standard tabular methods which may be in current favor. 
Many numerical examples are included in the hope that they 
will be of value to the engineer in perceiving how the funda- 
mental tools may be applied to his particular case. 


Although the majority of the book requires only a back- 

By R. L. BispLINcHoFF, ground of differential equations, including at least an intro- 

Hott AsHLey, and R. L. HALFMAN duction to the notions of partial derivatives and partial 

Massachusetts Institue of Technology differential equations, a knowledge of advanced calculus is 
; a helpful for an understanding of some parts of the text. 


cloth, c. 865 pp, 321 illus, September 1955 — $14.50 


fy ADDISON-WESLEY PUBLISHING COMPANY, INC. 
Cambridge 42, Massachusetts 
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lilostheam 


rinciplé 


VSP VIPS\ RSVP 


Advanced research at Fairchild in the applications and effects of 
the Vectored Slipstream Principle has brought about the need 
for qualified aerodynamicists who have worked in this vital field, 
and who can make valuable contributions to its development. 


Fairchild, producers of the famous C-119 Flying Boxcar and 
C-123 Provider, are now preparing transports, advance re- 
connaisance aircraft, fighters and missiles. Experienced aero- 
dynamicists with VSP background will find these challenging 
new programs an exciting, stimulating climate in which to utilize 
and profit from their experience. 


Investigate these forward-looking, pace-setting developments. 
If your experience and originality can advance Fairchild’s 
rapidly-expanding program, you can be sure there’s a big future 
waiting for you at Fairchild. 


Investigate, too, the superb conditions for living and working 
near urban Baltimore and Washington, in the attractive Cumber- 
land Valley. Fairchild offers outstanding company benefits: 
salary plans . . . paid pensions . . . health, hospitalization and 
life insurance ...the many extra advantages of working with 
a genuinely progressive, fast-growing organization. 


Send a detailed resume of your experience to Walter Tydon, 
Chief Engineer. All correspondence will be kept in strictest 
confidence, of course. 


F, ENGINE AND AIRPLANE CORPORATION 


whee The to 
measured in 


“ 


HAGERSTOWN, MARYLAND 


-SEPTEMBER 19°55 


singular self-adjoint problems and nonself- 
adjoint problems; perturbation theory for sys 
tems having periodic solutions; and topological! 
behavior of solutions, including a study of differ- 
ential equations on a torsus. Much of the ma 
terial on singular eigenvalue problems and the 
periodic solutions is based on original work of the 
authors. Coddington is Assistant Professor of 
Mathematics, University of California, Los 
Angeles; Levinson is Professor of Mathematics, 
Massachusetts Institute of Technology 


RESEARCH 


Proceedings of the 8th Annual Conference on 
the Administration of Research, New York, 
September 8-10, 1954. New York, New York 
University Press, 1955. 108 pp. $4.00 

This volume contains speeches and discussions 
on five aspects of research: Appraising and re 
warding the researcher's output; Management in 
the research laboratory ; Communication problems 
in a research operation; Physical facilities for re 
search; and Basic research in an applied research 
laboratory. 


STRUCTURES 


Theoretical Elasticity. A. E. Green and W. 
Zerna. Oxford, At the Clarendon Press; New 
York, Oxford University Press, 1954 442 
figs. $8.00 

This book is mainly concerned with three as 
pects of elasticity theo1y which have attracted 
considerable attention in recent years, and it is 


PP 


not intended to be an exhaustive treatise. Many 
important topics, such as the torsion and flexure 
of beams, enerzy methods, and the theory of 
elastic stability, are omitted because they have 
already been extensively discussed in other books 
The three main topics considered here are finite 
elastic deformations, complex variable methods 
for two-dimensional problems for both isotropic 
and aeolotropic bodies, and shell theory; the 
latter topics are confined to classical infinitesimal 
elasticity. In addition, some mention is made of 
three-dimensional problems for isotropic and hex 
agonally aeolotropic bodies. Throughout the book, 
emphasis is placed on the use of general tensor 
notations in which general theories can be ex 
pressed in an elegant and compact form, and which 
are of considerable help in the solution of special 
problems, particularly for finite deformations 
Vector notations are also used with tensors 
whenever appropriate. A. E. Green is Professor 
of Mathematics, University of Durham, King's 
College, Newcastle upon Tyne; W. Zerna 1s 
Professor, Technische Hochschule, Hannover 


Contents: (1) Mathematical Preliminaries 
2) General Theory. (3) Finite Deformation 
Solution of Special Problems. (4) Small Defor 
mations Superimposed on Finite Deformation 
5) Infinitesimal Theory. (6) Theory of Plane 
Strain (7) Plate Theory. (8) Plane Problems 
for Isotropic Bodies. (9) Plane Problems for 


Aeolotropic Bodies. (10) General Bending 
Theory of Shells (11) Theory of Shallow Shells 
(12) General Theory of Membrane Shells. (13 
Theory of Cylindrical Shells (14) Shells of 
Revolution. Author Index. Subject Index 

Proceedings of the Society for Experimental 
Stress Analysis, Vol. 12, No.2. Edited by C. V 
Mahlmann and W. M. Murray. Cambridge 
Mass., The Society, 1955. 206 pp., illus., diagrs., 
figs 

Contents: Stress Probing—A Rapid Method 
for Stress-Surveying, N. Gross and P. H. R. Lane 
High-Speed Universal Fatigue Testing Machine; 
Verification of Statically Calibrated Mechanical- 
Optical Dynamometer, M. Russenberger and G 
Féldes. Prediction of Fatigue Failures in Alu- 
minum Alloy Structures, C. R. Smith. Allowable 
Stresses for Thin Metal Structural Elements at 
Elevated Temperatures, E. A. Zeitlin. Dynamic 
Stress Measurements in Gas Turbines, R. A. 
Berger and A. W. Brunot. Study of Some Prop- 
erties of Stresscoat, A. J. Durelli, S. Okubo, and 
R. H. Jacobson. Tests of the Conducting Paper 
Analogy for Determining Isopachic Lines, W. F. 


(Continued on page 116) 
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ROSTER 


of 
MEMBERS SECTION 


1955-1956 


INSTITUTE OF THE AERONAUTICAL SCIENCES 


S. Paul Johnston, Director 

Robert R. Dexter, Secretary 

Joseph J. Maitan, Controller 

Welman A. Shrader, Director of Publications 
E. \W. Robischon, Western Region Manager 


Roster Section Prepared by 
Beverly A. Dodge 
Roster Editor 
Lawrence J. Prezzano 


Manager of Member Services 


Western Headquarters and Pacific 
Aeronautical Library 

7660 Beverly Boulevard 

Los Angeles 36, Calif. 
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1955 Officers 


President 
Robert E. Gross (Left) 


Vice-Presidents 
Roger W. Kahn (Center, left) 
T. Claude Ryan (Center) 
Treasurer 
Charles H. Colvin (Lower right) 


E. R. Sharp (Center, rig! 
Edward C. Wells (Lower left) 


J. C. Hunseker 


Charles L. Law- R. H. Fleet 

rance (Deceased Charles H. Colvin 
Donald W. Douglas Arthur E. Raymond 
Glenn L. Martir Preston R. Bassett 
Clark B. Millikan John K. Northrop 
T. P. Wright W. A. M. Burden 
George W. Lewis J. H. Kindelberger 

(Deceased) L. B. Richardson 


Past Presidents 


Hugh L. Dryden 


J. L. Atwood 
P. R. Bassett 
M. G. Beard 


William B. Bergen 
W. A. M. Burden 
G. F. Chapline 

J. H. Doolittle 
Louis Fahnestock 
Wm. C. Fortune 

). A. Herlihy 
Harold Luskin 


James H. Doolittle 
Frank W. Caldwell 
Hall L. Hibbard 


Wellwood E. Beall 
Charles J. McCarthy 
J. L. Atwood 


Council 


John R. MacGregor 
E. J. Manganiello 
Charles J. McCarthy 
John H. Meyer 

E. M. Powers 
Arthur E. Raymond 
L. B. Richardson 

R. C. Sebold 

Elmer A. Sperry, Jr 
P. B. Taylor 

T. P. Wright 
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| The Institute 
of the 
Herenautical Sciences 


Its Purpose 


The basic mission of the Institute of the 
Aeronautical Sciences is to facilitate, by all 
available means, the interchange of technical 
ideas among aeronautical engineers in this 
country and abroad. Its meetings, local and 
national, provide an open forum for the testing 
and evaluation of new ideas. IAS speakers 
are drawn from the ranking aeronautical engi- 
neers and scientists. Their contributions, in 
the form of scientific papers and articles, pro- 
vide the material for tomorrow’s textbooks on 
aerodynamics, aircraft structures, propulsion, 
electronics, materials, and operation. 


123 


IAS meetings are more than formal pres- 
entations of scientific papers. Open discus- 
sions by members from the floor, under the 
leadership of competent chairmen, are en- 
couraged. The symposium, or planned group 
discussion of a particular subject by a panel of 
experts, is being widely adopted by program 
committees. Through such active interchange 
of information, the Institute is an anvil on 
which ideas are forged into tools to carve a 
path into the future. Its only objective is 
the advancement of the Aeronautical Sciences 
throughout the world. 
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IAS Membership: 


To be elected to membership in the Institute of the 
Aeronautical Sciences is an honor and privilege. Ap- 
plicants are carefully graded upon the recommendations 
of members. They are then considered by a Member- 
ship Committee, and the new members are elected to 
those grades of membership to which their experience, 
qualifications, and contributions entitle them. 

An important function of the Institute has been, 
from its beginning, to give recognition to achievement 
in aeronautics and to encourage outstanding work in 
its related technical fields. The Institute honors 
those who have “attained a position of distinction and 
made notable or valuable contributions in one of the 
aeronautical sciences or aeronautical engineering’’ by 
the annual presentation of Honorary Fellowship and 
Fellowship awards. 

It also presents various awards and certificates of 
citation to those individual pilots, engineers, and 
scientists who make the most notable contributions to 
the advancement of aeronautics, aviation medicine, 
and aerology each year. 

Since the Institute’s membership is composed largely 
of those individuals and firms who have developed the 
aeronautical sciences to their present-day levels, thie 
foremost privilege offered any member is the advantage 
of association, contact, and collaboration with such 
members in the mutuality of interests and purposes. 
Through national and local Section meetings, organized 
and supervised by the Institute, personal contacts and 
exchange of ideas are afforded to IAS members. 
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INSTITUTE 
| OF THE 


AERONAUTICAL SCIENCES 


CERTIFICATE OF MEMBERSHIP 


THE OFFICERS AND COUNCIL OF THE INSTITUTE 
HAVING CAREFULLY CONSIDERED THE EDUCATION 
AND PROFESSIONAL EXPERIENCE OF 


EDWARD WEST, JR. 


CERTIFY THAT HE HAS QUALIFIED FOR MEMBERSHIP 
AND HAS BEEN ELECTED 


MEMBER 
OF THE INSTITUTE FOUNDED iN 1932 


TO ADVANCE THE SCIENTIFIC KNOWLEDGE AND THE 
PRESTIGE OF THE AERONAUTICAL PROFESSION 


\e / { 
S$ iz DIRECTOR 
OS 


IAS Meetings: 


The Institute holds two general meetings annually, 
one in New York in January (4-5 days of Technical 
Sessions, plus the Honors Night Dinner) and one in 
Los Angeles in midsummer (3-4 days of Technical 
Sessions, plus field trips and a dinner). Other more 
specialized meetings are also scheduled. In 1954-1955 
there were the following additional events: 


(1) Eighteenth Wright Brothers Lecture, Washington, 
D.C., December 17, 1954. 

(2) Tenth Annual Flight Propulsion Meeting (with 
NACA), Cleveland, March 11, 1955. 

(3) Eleventh Annual Forum, American Helicopter So- 
ciety, jointly with IAS, Washington, D.C., April 
27-30, 1955. 

(4) National Conference on Aeronautical Electronics, 
jointly with IRE, Dayton, Ohio, May 9-11, 1955. 

(5) National Telemetering Conference, jointly with 
AIEE, IRE, and ISA, Chicago, May 18-20, 1955. 

(6) Inspection tour of NADMC, Johnsville, Pa., and 
the NATTS, Trenton, N.J., May 24-25, 1955. 

(7) Fifth International Aeronautical Conference with 
The Royal Aeronautical Society, Los Angeles, 
June 20-23, 1955. 

(8) Turbine-Powered Air Transportation Meeting, Se- 
attle, Wash., August 8-10, 1955. 


In addition to the IAS National Meetings, the 24 
local Sections held over 240 technical meetings during 
the year. During the same period, our 71 Student 
Branches held some 360 meetings. 
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JAS Sewices: 


The function of the Institute is not only to collect 
and record data on advancements in the aeronautical 
sciences but to distribute this information to its mem- 
bers and to the public. In addition to its technical 
meetings, lectures, and regular publications (see be- 
low), this is accomplished by the circulation of 
books and magazines from our libraries and by main- 
taining research and technical information services. 


The Institute operates two main libraries, one in 
New York Headquarters and one in our Western 
Headquarters at Los Angeles. These libraries contain 
upwards of 30,000 volumes. They have been built up 
during the past 20 years by the generosity of W. A. M. 
Burden, Paul Kollsman, Reuben Fleet, and other 
Institute benefactors. Members may use these li- 
braries directly or through the Institute’s unique mail 
lending services. These services give IAS members 
direct access to one of the most complete aeronautical 
libraries in the world. 


The IAS Aeronautical Index File contains many 
thousands of references to technical and biographic 
data, bibliographies, newspaper clippings, etc. 

The Aeronautical Museum of the Institute maintains 
a large collection of historical prints, data, models, and 
other forms of aeronautica which are available for 
research purposes to its regular members and to its 
special Historical Associate Members. 


JAS Publications: 


In addition to its monthly technical magazines, the 
AERONAUTICAL ENGINEERING REVIEW and the Jour- 
NAL OF THE AERONAUTICAL SCIENCES, the Institute 
publishes annually the AERONAUTICAL ENGINEERING 
CaTALOG, the AERONAUTICAL ENGINEERING INDEX, 
and a Roster of MEMBERS. It also publishes the 
Proceedings of the American Helicopter Society’s an- 
nual forums and Proceedings of other special meetings. 


The REvIEW contains aeronautical news; reviews 
of new books, periodicals, Government publications, 
etc.; and papers on applied engineering and aircraft 
production. The JouRNAL publishes scientific papers 
on new research and developments in all fields applied 
to aeronautics. The CATALOG is a guide to sources of 
specifications and supply of aircraft materials and 
accessories. 


Through the Sherman M. Fairchild Publication 
Fund, the IAS publishes specialized technical re- 
ports and selected preprints of papers presented at 
regular Institute meetings. 


AERONAUTICA, a small bulletin serving the interest 
of the Historical Associate Members, is published 
quarterly. 
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Los Angeles 


The Institute’s building on Fifth Avenue, New 
York, overlooking Central Park, provides facilities 
worthy of the profession it serves. It houses the 
libraries and museum collections of the Institute, 
together with a staff to handle the Institute’s many 
services. 

Completed in 1949, buildings in Los Angeles and 
San Diego, Calif., provide auditoriums, meeting 
rooms, libraries, and other conveniences desirable for 
the activities of any scientific society. The western 
office of the Aircraft Industries Association, as well as 
the Los Angeles office of the NACA, is located in the 
Institute’s western headquarters building in Los 
Angeles. 


New York 
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IAS Membership Reguirnements 


Excerpts from By-Laws 


Article |—Membership 


SECTION 1. All persons engaged in the practice of the 
aeronautical sciences or in other work which contributes to the 
advancement of the aeronautical sciences shall be eligible in one 
of the grades of membership of the Institute. Consideration in 
grading is given to professional education and experience, pub- 
lications, academic position, membership in other scientific and 
engineering societies, record of aeronautical designs created and 
contributions to scientific knowledge. A Bachelor’s Degree in 
science or engineering shall be considered the equivalent of four 
years of aeronautical experience. All applicants must sign, 
before admission, an agreement that they will conform to the 
Constitution, By-Laws, and Rules of the Institute. 


SECTION 5. A Fellow shall have been an Associate Fellow 
for one year or more and have attained a position of distinction 
in aeronautics. He shall have made notable and valuable con- 
tributions in one of the aeronautical sciences or in aeronautical 
engineering. Not more than ten Fellows residing in the United 
States and ten Fellows residing in foreign countries may be 
elected each year by vote of the Honorary Fellows and Fellows 
by secret mail ballot under rules prescribed by the Council. 
Fellows shall be proposed and elected by the Honorary Fellows 
and Fellows of the Institute residing in the United States. A 
favorable vote of three-fourths of those voting shall be required 
for election. 


SECTION 6. An Associate Fellow shall have been engaged 
for not less than ten years in the practice of the aeronautical 
sciences; and shall have been in responsible charge of important 
scientific or engineering work in aeronautics, or shall have done 
original work of outstanding character, or shall have otherwise 
made outstanding contributions to the aeronautical sciences. 
Applicants for this grade shall be recommended by not less 
than four members of the Institute of whom two or more shall 
be Fellows or Associate Fellows. 


SECTION 7. MEMBERS shall be persons who have been 
engaged in professional work for at least eight years and have 
acquired a recognized standing in engineering, design, research, 
nstruction, test flying, the application of the aeronautical 
sciences, or the technical development of the manufacture or 
operation of aircraft, aircraft power plants or other essential 
components or accessories of aircraft. To qualify for this grade 
applicants shall be recommended by not less than four persons 
of whom not less than two shall be members of the Institute. 


SECTION 8. Associate Members shall be persons engaged 
in the application or development of aeronautics in adminis- 
trative or other positions and who have acquired a recognized 
standing in aeronautics. Applicants for this grade shall be 
recommended by not less than four persons of whom not less 
than two shall be members of the Institute. 


SECTION 9. Historical Associate Members shall be persons 
over 18 years of age interested in the history of aeronautics and 
related sciences, and the collection and preservance of historical 
aeronautical material. An applicant for this grade must submit 
proof of his interest and shall be recommended by three persons, 
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one of whom shall be a member of the Institute. All applications 
must be approved by the Aeronautical Archives Committee. 


SECTION 10. Technical Members shall be former Student . 
Members who have graduated and others engaged in scientific 
or engineering work in aeronautics or fields closely related to 
aeronautics. To qualify for this grade applicants shall be 
recommended by not less than four persons, one of whom shall 
be a member of the Institute. 


SECTION 11. Student Members shall be undergraduate or 
graduate students attending those universities or schools where 
branches of the Institute have been organized. Student Mem- 
bers shall comply with, and be subject to, the Rules for Student 
Membership adopted by the Council. 


SECTION 14. Honorary Fellows, Fellows, Honorary Mem- 
bers, Associate Fellows, MEMBERS and Associate Members 
shall be entitled to vote at meetings of the Institute, if in good 
standing. Proxies authorizing a voting member to vote for an 
absent member shall be signed by such absent member and shall 
be submitted to the Secretary in advance of the meeting for 
verification of the member’s right to vote. 


Article II—Dues 


SECTION 1. An entrance fee of Ten Dollars shall be payable 
on election to the grades of Technical Member, Associate Mem- 
ber, MEMBER or Associate Fellow, except that no entrance fee 
shall be payable by an applicant residing permanently outside 
the United States and Canada or by a Student Member applying, 
within the prescribed time limit, for admission as a Technical 
Member. 


SECTION 2. The annual dues shall be: 


Historical Associate Members...................-. 10.00 
Technical Members over age 26.................. 13.50 
Technical Members under age 26................. 6.50 


Dues shall include, except for Student Members and Historical 
Associate Members, subscription to the AERONAUTICAL ENGI- 
NEERING REVIEW. Student and Historical Associate Members 
may subscribe for the REviEw at one-half the regular subscrip- 
tion rate. All members of the Institute residing in the United 
States and Canada may subscribe for the JOURNAL OF THE 
AERONAUTICAL SCIENCES at a special rate set by the Council. 


For members residing permanently outside the United States 
and Canada annual dues shall be $10.00 in all grades and shalt 
include subscription to the AERONAUTICAL ENGINEERING REVIEW 
and the JOURNAL OF THE AERONAUTICAL SCIENCES. 


Beginning on the first of October next following his 26th birth- 
day dues of a Technical Member shall be the same as those of a 
MEMBER. 
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Juttitute Honors 


Honorary Fellows 


Honorary Fellows shall be persons of eminence in aero- 
nautics and are elected by the Fellows and Honorary Fel- 
lows of the Institute residing in the United States. No 
more than one person residing in the United States, nor 
more than one person residing in a foreign country, may 
be elected as Honorary Fellow in any one year. 


J. Ackeret J. H. Kindelberger 
Joseph S. Ames ( Deceased ) George W. Lewis ( Deceased) 
Henry H. Arnold (Deceased ) Glenn L. Martin 


Preston R. Bassett 


George J. Mead ( Deceased 
Frank W. Caldwell 


Clark B. Millikan 


Sir Geoffrey de Havilland J. H. Parkin 
Walter S. Diehl J. Laurence Pritchard 
James H. Doolittle D. R. Pye 


Donald W. Douglas 
Hugh L. Dryden 
W. F. Durand 

Sir Richard Fairey 
Sir Wm. S. Farren 
Sir Roy Fedden 
Lester D. Gardner 
Leroy R. Grumman 
Sir Frederick Handley Page 
J. C. Hunsaker 

Sir Melvill Jones 


Arthur E. Raymond 
Igor I. Sikorsky 

Sir Richard V. Southwell 
Sir Geoffrey Taylor 

Sir Henry Tizard 

Th. von Karman 
Charles C. Walker 
Edward Warner 

Orville Wright (Deceased 
T. P. Wright 


The Thurman H. Bane Award 


This award honors the memory of Col. Thurman H. 
Bane, one of the most prominent technical officers of the 
United States Army Air Corps, who died in 1932. It was 
initiated by Major R. H. Fleet and is presented an- 
nually to an officer or civilian of the U.S. Air Force 
for an outstanding achievement in aeronautical develop- 
ment. 


1943—Colonel Hollingsworth Gregory 
1944—Colonel Donald J. Keirn 
1945—Captain Myron Tribus 
1946—Colonel Leighton I. Davis 
1947—Adolph L. Berger 
1948—Colonel James M. Gillespie 
1949—Captain Harold W. Robbins 
1950—Colonel George W. Goddard 
1951—J. B. Johnson 
1952—Major Patrick L. Kelly (Deceased) and 
Henry Seeler 
1953—Benjamin F. Greene, Jr. 
1954—Helmut G. Heinrich 
1955—Gottfried Guderley 


The Octave Chanute Award 


This award was established by the Institute in 1939 to 
honor the memory of Octave Chanute, pioneer American 
It ts pre- 
sented annually for a notable contribution made by a pilot 


aeronautical investigator, who died in 1910. 


to the aeronautical sciences. 


1939—Edmund T. Allen (Deceased) 
1940—Howard Hughes 

1941—Melvin N. Gough 

1942—Albert Lewis MacClain 

1943—William Henry McAvoy 

1944—Colonel Benjamin S. Kelsey 
1945—Robert T. Lamson and A. Elliott Merrill 
1946—Ernest A. Cutrell 

1947—Lawrence A. Clousing 

1948—Herbert H. Hoover ( Deceased) 
1949—Captain Frederick M. Trapnell 
1950—Commander Donald Bertram MacDiarmid 
1951—Lieutenant Colonel Marion E. Carl 
1952—John C. Seal 

1953—William B. Bridgeman 

1954—George E. Cooper 

1955—Major General Albert Boyd 


The John Jeffries Award 


Honoring the memory of Dr. John Jeffries, an American 
physician who, with Blanchard, the French balloonist, 
made the first aerial voyage across the English Channel in 
1785 and on a previous vovage made the earliest recorded 
scientific observation from the air, this award was es- 
tablished by the Institute in 1940 to give recognition to the 
importance to aviation of scientific endeavor in the field of 
medicine. Itis presented annually for outstanding contri- 
butions to the advancement of aeronautics through medical 
research. 


1940—Dr. Louis H. Bauer 

1941—Major Harry G. Armstrong 
1942—Dr. Edward C. Schneider 
1943—Brigadier General Eugen G. Reinartz 
1944—Air Marshal Sir Harold E. Wittingham 
1945—Commodore John C. Adams 
1946—Brigadier General Malcom C. Grow 
1947—Dr. J. Winfred Tice 

1948—Dr. W. Randolph Lovelace, II 
1949—Dr. Arnold D. Tuttle (Deceased) 
1950—Brigadier General Otis O. Benson, Jr. 
1951—Captain John R. Poppen 
1952—Lieutenant Colonel John P. Stapp 
1953—Captain Charles F. Gell 

1954—Dr. James P. Henry 
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and Awards 


The Robert M. Losey Award 


Established in 1940, this award honors the memory of 
Capt. Robert Moffatt Losey, a member of the Institute 
and a meteorologic officer of the Air Corps, who was killed 
at Dombas, Norway, April 21, 1940, while serving as an 
official observer for the U.S. Army. He was the first 
officer in the service of the United States to die in World 
War II. It 1s presented annually in recognition of out- 
standing contributions to the science of meteorology as ap- 
plied to aeronautics. 


1940—Henry Garrett Houghton, Jr. 
1941—Horace Robert Byers 
1942—Francis Wylton Reichelderfer 
1943—Lieutenant Colonel Joseph J. George 
1944—John Cary Bellamy 
1945—Major Harry Wexler 
1946—Carl G. Rossby 

1947—Colonel Benjamin G. Holzman 
1948—Paul A. Humphrey 
1949—William Lewis 

1950—Roscoe R. Braham, Jr. 
1951—Ivan R. Tannehill 
1952—Vincent J. Schaefer 
1953—Henry T. Harrison, Jr. 
1954—Hermann B. Wobus 


The Sylvanus Albert Reed Award 


The late Dr. S. A. Reed, designer of metal aircraft pro- 
bellers and a Founder Member of the Institute, made an 
endowment to the Institute in 1933 to provide an annual 
award to be presented for a notable contribution to the 
aeronautical sciences resulting from experimental or theo- 
retical investigations which have had a beneficial influ- 
ence on the development of practical aeronautics. The re- 
ciptent of this award is chosen by ballot of the American 
Honorary Fellows and Fellows of the Institute. 


1934—C. G. Rossby and H. C. Willett 
1935—Frank W. Caldwell 
1936—Edward Story Taylor 
1937—Eastman Nixon Jacobs 
1938—Alfred Victor de Forest (Deceased) 
1939—George J. Mead ( Deceased) 
1940—Hugh L. Dryden 

1941—Th. von Karman 

1942—Igor I. Sikorsky 

1943—Sanford A. Moss (Deceased) 
1944—Fred E. Weick 

1945—Charles S. Draper 
1946—Robert T. Jones 

1947—Galen B. Schubauer and Harold K. Skramstad 
1948—George W. Brady 
1949—George S. Schairer 
1950—Robert R. Gilruth 

1951—E. H. Heinemann 

1952—John Stack 

1953—Ernest G. Stout 

1954—Clark B. Millikan 


The Lawrence Sperry Award 


This award was endowed in 1936 by the sister and 
brothers of the late Lawrence Sperry, pioneer aviator and 
inventor, who died in 1923 at the age of 31. It is pre- 
sented annually for a notable contribution made by a 
young man to the advancement of aeronautics. 


1936—William C. Rockefeller 
1937—Clarence L. Johnson 
1938—Russel C. Newhouse 
1939—Charles M. Kearns, Jr. 
1940—William B. Oswald 
1941—Ernest G. Stout 
1942—Edward C. Wells 
1943—William B. Bergen 
1944—William H. Phillips 
1945—Richard Hutton 
1946—Peter R. Murray 
1947—Commander Noel A. M. Gayler 
1948—Allen E. Puckett 
1949—Alexander H. Flax 
1950—Frank N. Piasecki 
1951—Robert C. Seamans, Jr. 
1952—Dean R. Chapman 
1953—Donald Coles 

1954—A. Scott Crossfield 


Wright Brothers Lecture 


The Wright Brothers Lecture is presented annually on 
December 17, the anniversary of the first airplane flight 
made by the Wright Brothers. It 1s endowed by the Ver- 
non Lynch Fund and was established in 1937. The Lec- 
turers are distinguished aeronautical scientists from this 
country and abroad. 


B. Melvill Jones Flight Experiments on the Boundary 
Layer 

Turbulence and the Boundary Layer 

The Influence of Running Propellers on 
Airplane Characteristics 

Recent Fog Investigations 

New Pathways in Aeronautical Theory 

Flight Testing for Performance and 
Stability 


Hugh L. Dryden 
Clark B. Millikan 


Sverre Pettersen 
Richard V. Southwell 
Edmund T. Allen 


W. S. Farren Research for Aeronautics—Its Plan- 
ning and Application 
John Stack Compressible Flows in Aeronautics 


H. Roxbee Cox 
Th. von Karman 


British Aircraft Gas Turbines 

Supersonic Aerodynamics—Principles 
and Applications 

Low Drag and Suction Airfoils 

Research on Aircraft Propulsion Sys- 
tems 


Sydney S. Goldstein 
Abe Silverstein 


A. E. Russell Some Factors Affecting Large Trans- 
port Aeroplanes with Turboprop 
Engines 

William Bollay Aerodynamic Stability and Automatic 
Control 


P. B. Walker The Experimental Approach to Air- 
craft Structural Research 

Technical Trends in Air Transport 

The First Half-Century of Flight in 
America 

The Fatigue Life of Airplane Struc- 
tures 


William Littlewood 
Glenn L. Martin 


Bo Lundberg 
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Advisory Committee 


Committees 


Flight Propulsion Instruments 


E. E. Aldrin 


Kenneth §S. M. Davidson 


L. de Florez 

Smith J. de France 
Sherman M. Fairchild 
R. H. Fleet 

R. M. Hazen 

Hall L. Hibbard 

J. C. Hunsaker 
Thomas A. Knowles 


Grover Loening 
Glenn L. Martin 
Thomas A. Morgan 
Earl D. Osborn 

F. W. Reichelderfer 


Laurance S. Rockefeller 


W. C. Rockefeller 
T. Claude Ryan 
Th. von Karman 
Edward Warner 


Aeronautical Archives Committee 
Chairman—W. A. M. BuRDEN 


George W. Brady 
Frank W. Caldwell 
L. S. Hobbs 

E. E. Johnson 
Joseph Keenan 

R. P. Kroon 
Hans Reissner 
Abe Silverstein 

C. Fayette Taylor 
E. S. Taylor 

P. B. Taylor 

E. S. Thompson 
H. S. Tsien 


Allan G. Binnie 
Charles H. Colvin 
Frank R. Cook 
C. S. Draper 

S. G. Eskin 

O. E. Esval 

C. F. Savage 

R. C. Sylvander 


Meteorology 

C. F. Brooks 

D. M. Little 

*. W. Reichelderfer 
kK. C. Spengler 


Finance Committee 


Preston R. Bassett John J. Ide 
Ralph Eastman Charles S. Jones W. A. M. Burden S. Paul Johnston t Secr 
Allan D. Emil Charles H. Colvin Earl D. Osborn Tre 
Bella C. Landauer Sex 
Allan D. Emil Elmer A. Sperry, Jr. 
Paul E. Garbor Grover Loening 4 
Lester D. Gardner A; Bear. Ic Robert E. Gross Cole Younger 
H. F. Guggenheim arthur G. Renstrom eetings Committee Che 
J. P. V. Heinmuller E. W. Robischon W. H. Arata, Jr Bruce T. Lundin Secr 
Erik Hildes-Heim Howard A. Scholle K. C. Black Tre 
ryden C. F. Savage 
Editorial Committee Richard W. R. Sears 
Chairman—Hvcu L. DrypDEN Martin Goland 
fi Jerome Lederer G. W. Taylor Tre 
David S. Little T. P. Wright 
francis H. Clauser 
Antonio Ferri mp — craft Membership Committee i 
. B. Gustafls 
k. H. Hohenemser John H. Arms C. E. Pappas Vie 
RT Jones Bartram Kelley Charles Froesch Elmer A. Sperry, Jr. - 
Carl Kaplan R. B. Maloy Theodore Hammen F. K. Teichmann 
lL ‘ Ralph McClarren Jerome Lederer Charles Tilgner, Jr. 
H. W. Liepmann R Mil 
Cc. i i. Miller 
H. F. Ludloff R. H. Prewitt Nominating Committee ‘i 
Harold Luskin Igor I. Sikorsky Chairman—P. R. Bassett Vie 
Vibration & Flutter Jerome Lederer Sec 
Shatswell Ober Lee +o FW. Caldwell A. E. Raymond 
W. Bailey Oswald M. A. Biot 
C. D. Perkins R. L. Bisplinghoff L. de Flares Daniel Sayre 
Elliott G. Reid William Bollay Che 
H. E Reid. Chich-Chien Chang Review Editorial Advisory Committees Vic 
Russell Robinson J. P. Den Hartog Aircraft Design, : Richard B. Hubbard Tre 
George S. Schairer I. E. Garrick Structures, & Materials David S. Little 
W Theodore Theodorsen Wellwood E. Beall Tales 
te "sili: “ree > he 
Theodorsen Aircraft Design Di Vi 
Th. von Karman 4g E. Beall Robert L. Hall Flight Propulsion Tre 
Hall L Hibbard. Edward H. Heinemann George W. Brady 
Air Transport Harold D. Hoekstra Dimitrius Cerda: 
P Richard Hutton imitrius Gerdan 
Charles Froesch . ; C. L. Johnson : Leonard S. Hobbs 
C. L. Johnson 
i pes Alexander Kartveli RPK Che 
Otto E. Kizchner 3 Richard L. Schleicher W. G. Lundquist 
Jerome Lederer Robert J Woods ee oe Abe Silverstein | 
John C. Leslie gor 1. Sikorsky Philip B. Taylor 
R. Dixon Speas Electronics in Aviation a hgh wane E. S. Thompson 
Welcome W. Bender Walter — Raymond W. Young eo 
Flight Testing kK. C. Black Robert J - Woods Instruments Sec 
R. R. Gilruth M. V. Kiebert, Jr. s 
Melvin N. Gough David S. Little : , Preston R. Bassett 
W. L. eniead S. B. Rogers Air Transport & Operations Victor E. Carbonara 
W. F. Milliken, Jr. Paul Rosenberg Charles H. Colvin 
E. G. Stout L. M. Sherer J. A. Herlihy Frank R. Cook Co 
Physiologic Probl John C. Leslie Richard M. Mock Re 
ysi roblems ‘illiam Littlewood Walter H. Skidmore 
H. G. Armstrong R. W. Rummel R. C. Sylvander 
W. B. Bleakney Louis H. Bauer R. Dixon Speas : 
E. W. Conlon Robert J. Benford Specialties . 
John E. Duberg W. Randolph Lovelace, II Electronics Cal. Mahert 1. Rested 
E. C. Hartmann Ross A. MacFarland Se 
= 4 K. C. Black Melvin N. Gough 
Nicholas J. Hoff Tr 
Samuel Levy Fuels & Oils Bruce G. Eaton, Jr. Jerome Lederer 
J. F. McBrearty D. P. Barnard . 
Alfred S. Niles James H. Doolittle Student Conference Committee 
W. Ramberg Graham Edgar Donnell W. Dutton Nicholas J. Hoff g 
F. R. Shanley R. T. Goodwin Edward M. Flesh Howard F. Marx Se 
C. R. Strang A. M. Rothrock Frederick A. Hiersch Paul R. Strohm Tr 
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Institute Sections 


Sections of the Institute are operating in 24 centers of aeronautical activity in the United States. 
Local Institute activity provides for broader relationships among members and for the interchange of 
The IAS Sections and their officers are listed 


technical ideas through regularly scheduled meetings. 


below. 


Atlanta 


Chairman 
Vice-Chairman 
Secretary . 
Treasurer 


Baltimore 


Chairman. . . 
Vice-Chairman 
Secretary 
Treasurer 


Boston 


Chairman 
Vice-Chairman 
Secretary . 
Treasurer 


Chicago 


Chairman 
Vice-Chairman 
Secretary . 
Treasurer 


Cleveland-Akron 


Chairman 
Vice-Chairman (Cleveland) 
Vice-Chairman (Akron). 
Secretary . 

Treasurer . 


Columbus 


Chairman 
Vice-Chairman 
Secretary 
Treasurer 


Dayton 


Chairman. . 
Vice-Chairman 
Secretary . 
Treasurer 


Detroit 


Chairman 
Vice-Chairman 
Secretary 
Treasurer 


Hagerstown 


Chairman 
Vice-Chairman 
Secretary-Treasurer 


Hampton Roads 


Chairman 

tce-Chairman 
Corresponding Secretary. 
Recording Secretary. . 
Treasurer 


Indianapolis 


Chairman 
Vice-Chairman 
Secretary 
Treasurer 


Los Angeles 


Chairman. . 
Vice-Chairman 
Secretary 
Treasurer. 


Arnold L. Ducoffe 
W. R. Rhodes 

E. S. Williams 
Edith H. Lively 


Ralph H. Draut 
Raymond D. Blakeslee 
Ray C. Robley, Jr. 


5 Charles A. Speas 


Robert L. Halfman 
Edward L. Dashefsky 
Walter McKay 

John Tucker 


J. W. Pocock 
B. M. Vinicky 
H. W. Wiant 
H. H. Warzyn 


Karl Arnstein 
Bruce T. Lundin 
James Gibson 
William A. Fleming 
Howard F. Powders 


. John D. Lee 


Rudolph L. Tank 


. James T. Overbey 


Frederick J. Clemens 


W. Donald Dodd, Jr. 

R. Graetzer 
J. Keating 

W. E. Stanger 


. A. Hiersch 
. R. Trahern 
. W. Ross 

J. Wilhoff 


. A. Clopper 
*. S. Huber 
. L. Chumley 


Albert L. Braslow 
Franklin W. Diederich 
James P. Shivers 
Lewis R. Fisher 
William D. McCauley 


Philip N. Bright 
Maurice J. Zucrow 
George J. Clingman 
Robert E. Saff 


. George R. Mellinger 


Welko E. Gasich 
Richard G. Fuller 


. Joseph W. Wechsler 


13] 


Chairman 
“ice-Chairman 
Secretary-Treasurer 


Chairman 
Vice-Chairman 
Secretary . 
Treasurer . 


Chairman. 
Vice-Chairman 
Secretary . 
Treasurer 


Chairman. 
Vice-Chairman 
Corresponding Secretary. 
Recording Secretary. 
Treasurer. 


Chairman. . 
Vice-Chairman 
Secretary . 
Treasurer . 


Chairman. . . 
Vice-Chairman 
Secretary . 
Treasurer . 


Chairman 
Vice-Chairman 
Corresponding Sec retar y. 
Recording Secretary. 
Treasurer . 


Chairman 
Vice-Chairman 
Secretary . 
Treasurer . 


Chairman 
Vice-Chairman 
Secretary . 
Treasurer 


Chairman. 
Vice-Chairman 
Secretaries 


Treasurer. 


Chairman. 
Vice-Chairman 
Secretary . 
Treasurer . 


Chairman. 
Vice-Chairman 
Secretary . 
Treasurer. 


New York 


Niagara Frontier 


Philadelphia 


San Diego 


San Francisco 


Seattle 


St. Louis 


Texas 


Tullahoma 


Twin Cities 


Theodore F. Hammen, Jr. 
Richard G. Bowman 
Nicholas J. Hoff 


. Clifford L. Muzzey 


Herbert Asbury 
David Whitcomb 


. James O'Malley 


Louis P. Clark 
Earle Stewart 
Harold Peterson 
Harold Kaufman 


James G. Wenzel 
Earl R. Hinz 


. James M. Adamson 


Donald P. Germeraad 
Harry C. Matteson 


E. A. Quarterman 
L. G. Kelso 
George Cooper 

F. E. Titus 


W. Taylor 

H. J. Longfelder 
D. E. Gething 

B. Whitehead, Jr. 


Allen H. Madrick 
Charles J. Kippenhan 


2 John F. Yardley 


Frederick H. Roever 


. Chester V. Braun 


J. H. Boucher 
R. J. Patton 
C. L. Turner 
H. T. Johnson 


James C. Sivells 
William Wimbrow 
Ernest A. Sanlorenzo 
Eldon Seagrist 


Robert A. Hoel 
Rudolph Herman 
Herbert Johnson and 
Thomas W. Chase 
Robert Holdahl 


Washington, D.C. 


Wichita 


E. Roberts 
K. L. Smull 

Ss. Attinello 

C. Dixon Ashworth 


. Charles M, Seibel 
Glen S. McCormick 


John Ruptash 
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Student Branches 


Academy of Aeronautics 

The Aeronautical University 

Agricultural & Mechanical College of Texas 
Alabama Polytechnic Institute 


Boston University 
Brown University 


California Institute of Technology 
California State Polytechnic College 
Carnegie Institute of Technology 
Case Institute of Technology 

The Catholic University of America 
Cornell University . 


Georgia Institute of Technology 
Harvard University 
Illinois Institute of Technology 


Indiana Technical College 
Iowa State College . 


The Johns Hopkins University 


Kansas State College . 
Kent State University 


Louisiana State University 


Massachusetts Institute of Technology 
Mississippi State College 


New York University 

North Carolina State College 
North Dakota Agricultural College 
Northrop Aeronautical Institute 


The Ohio State University 
Oklahoma Agricultural and Mechanical College 
Oregon State College 


Parks College of Aeronautical Technology 
The Pennsylvania State University 
Polytechnic Institute of Brooklyn 
Princeton University 

Purdue University 

Rensselaer Polytechnic Institute 
San Diego State College 

Stanford University 

Syracuse University 

Tri-State College 

University of Alabama 

University of California in Berkeley 
University of California in Los Angeles 
University of Cincinnati 

University of Colorado 

University of Detroit 

University of Florida 

University of Illiaois 

University of Illiaois in Chicago 
University of Kansas 

University of Marylaad 

University of Michigan 

University of Minnesota 

University of Notre Dame 
University of Oklahoma 

The University of Pittsburgh 
University of Southern California 
University of Texas 


University of Toledo 

University of Tulsa 

University of Utah 

University of Virginia 

University of Washington 

University of Wichita . 

University of Wyoming 

U.S. Air Force Institute of Technology 
U.S. Naval Academy . 

U.S. Naval School 


Virginia Polytechnic Institute 


Wayne University 
West Virginia University 


Three and one-half thousand Student Members of the IAS are served by the activities of Student Branches 
functioning in 71 colleges and universitie The Institute's student program augments the dissemination of 
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NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN 


Engineers: North American offers unusual opportunities. Write: Engineering Personnel Office, Los Angeles or Downey, California; or Columbus, Ohio. 


READY! america's FIRST SUPERSONIC SQUADRONS 


North American F-100 Super Sabres—now on 
active operational duty with the 479th Fighter 
Wing at George Air Force Base, Victorville, 
California—form America’s first Supersonic 


Squadrons ...a powerful new defense force 
unequalled anywhere in the world. 
Exemplifying a totally new concept for modern 
air power, the North American designed and 
built F-100 Super Sabre flies beyond the speed 
of sound in level or climbing flight, and is 


designed to perform equally well in air combat 
or close-support bombing missions. 

This year, to better meet our Air Force needs, 
North American will produce F-100 Super Sabres 
at its Columbus, Ohio plant in addition to con- 
tinued production at Los Angeles. 

Constant research and development keep 
North American foremost in aircraft, rocket en- 
gines, guided missiles, electronics and peaceful 
applications of atomic energy. 


ENGINEERING AHEAD FOR A BETTER TOMORROW 
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Alphabetical List 
The names, preferred mailing addresses, and business affiliations of the members of the Institute of the 
Aeronautical Sciences on record as of May 1, 1955, are given in this alphabetical roster. Letter symbols 
in parentheses following each member's name signify his grade of membership. 
KEY TO SYMBOLS 
i HF—Honorary Fellow AF—Associate Fellow TM—Technical Member 
HM—Honorary Member M—Member B—Benefactor 
F—Fellow AM—Associate Member HA—Historical Associate 
ZB Historical Associate Members, who hold no other grade of IAS membership, are grouped at the end of 
this alphabetical list. 
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ABBOTT, Robert E. (TM), Asst. Editor— Md. Mail: 2307 Ashboro Dr., Chevy Chase Rte. 2, Fairburn, Ga. 

Product Engrg. Magazine, McGraw- -Hill Pub- 15, Md. ADDISON, James C. (M), Gr. Leader, Aircraft 

lishing Co., New York 36, N.Y. Mail: 86 ACKERMAN, William H., Jr. (TM), Design Engr., National Airlines, Inc., Miami, Fla. 
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Offering 


For more than 25 years, the aircraft industry 
has depended upon Sierra Engineering Com- 
pany and its subsidiary, the R. A. Hawks 
Division, as a valuable source for research, 
engineering, and manufacturing. 


A major reason for this fact is Sierra’s 
unusually diversified service, with complete 
facilities for research and development, proto- 
type fabrication, and production, of intricate 
and specialized mechanical and hydraulic 
products. 


Among Sierra’s recent accomplishments are the 
design and production of nationally famous 
“SIERRA SAM’* and other anthropometric and 
anthropomorphic dummies used in Air Force 
and automotive safety research... high-altitude 
breathing equipment... hydraulic motors... 
miniature chain and sprockets, and many other 
specialized products. 


celebrating the th Anniversary of 
R.A.HAWKS DIVISION 


SIERRA ENGINEERING CO. 


* REG. U.S PAT OFF. 


DIVERSIFIED 


products and services 
to the Aircraft Industry... 


catalog and technical data 
available on dummies, 
miniature mechanical chains 
and hydraulic motors 


May we serve you? 
report available on request. Sierra Products 
carry the Sierra label...a symbol of quality. 


Staff and facilities 


123 E. Montecito, 


Sierra Madre, 


NGINEERING CO. 


T.M. Reg. 


California 
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tric Co., 1000 Western Ave., West Lynn 3, 
Mass. Mail: 107 Nahant St., Lynn, Mass. 

BELLMAN, Donald R. (M), Aero. Research 
Scientist, NACA, Box 273, Edwards, Calif. 

BELLOWS, Harry A., Jr. (TM), Assoc. Engr., 
Strength Test, Douglas Aircraft Co., Inc., 
— Monica, Calif. ror 407 Swarthmore 

Pacific Palisades, Calif. 

BELLUARD O, Raffaele (TM), Analytical 
Engr., UAC, East Hartford, Conn. Mail: 
57 Dr., Manchester, Conn. 

BELSKY, Fred J. (M), Proj. Engr., Eclipse- 
Pioneer Div., Bendix Aviation Corp., Teter- 
boro, N.J. Mail: 50 Park Terrace East, New 
York 34, N.Y. 

BELSLEY, Steven E. (M), Ch., Flight Re- 
search Br., Ames Aero. Lab., NACA, Moffett 
Field, Calif. 

BELTZ, Charles R. (M), Pres., Beltz Engrg. 
Lab., 11021 Whittier Ave., Detroit 24, Mich. 
Mail: 11029 Whittier, Detroit 24, Mich. 

BELZER, Maurice (M), Engrg. Designer, 
North Am. Aviation, Inc., Los Angeles, Calif. 
a 4327 Le Bourget Ave., Culver City, 
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BEMAN, Ward W. (M). Pres.. Telecomputing 
Corn., 12838 Saticoy, North Hollywood, Calif. 
Ma‘l: 1632 Thurber Pl.. Glendale 1, Calif. 

BENDER, Martin D. (TM). Struct. Engr., 
The Glenn L. Martin Co., Middle River. Md. 
Mail: 304 Hollv Dr.. Baltimore 20. Md 

BENDER, Welcome Wm. (M), Megr., Elec- 
tronics Dept., The Glenn L. Martin (o., 
Baltimore 3. Md. Mail: 722 Milldam Rd., 
Towson 4. M 

BENDERSKY, (M), Supvr., Turbo 
Hydraulic Pump Performance Design, Air- 
craft Accessory Turbine Dept., General Elec- 
tric Co., River Works. Lynn, Mass 

BENDOT, Joseph G. (TM), Power Plant Engr., 
The Glenn L. Martin Co., Baltimore 3, Md. 
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Phys‘cal Sciences Div., Stanford Research 
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CAN YOU USE 
THIS COMBINATION OF 
UNUSUAL PROPERTIES? 


Melting Point 4730 F 


100-hr rupture strength 
53,000 psi (1800 F) 
(0.5% Ti alloy) 


Modulus of elasticity 
46,000,000 psi (70 F) 
39,900,000 psi (1600 F) 


Mean coefficient of linear thermal expansion 
2.67 x 10° (32/200 F) 
3.81 x 10-* (32/3200 F) 


Thermal conductivity 
76.5 BTU /ft’/ft/hr/°F (70 F) 
58.5 BTU /ft?/ft/hr/°F (1600 F) 


Specific heat 
0.06 BTU /Ib/*F (77 F) 
0.07 BTU/Ib/*F (930 F) 


Electrical conductivity 
34% IACS (32F) 


High corrosion resistance in many mediums 


INVESTIGATE 
NEW DESIGN 
POSSIBILITIES | 


The excellent combination of 
properties found in arc-cast 
molybdenum opens.a whole new 
area of possibilities. Now you can 
design high-temperature parts 

and equipment with higher efficiency 
and better performance than is 
possible with other materials. Find 


out first hand — we'll be glad to help. 


72-page book, Arc-Cast Molybdenum and Its Alloys: 


This informative, documented book 
describes in detail everything you 


need to know to put arc-cast molyb- 

denum and its alloys to work. 
#> i Write for your copy on your com- 

pany letterhead, address: Dept. 53, 
Climax Molybdenum Company, 
500 5th Avenue, N. Y. 36, N. Y. 
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BENEKE, Jack (TM), Assoc. Aero. Research 
Engr., Cornell Aero. Lab., Inc., 4455 Genesee 
Buffalo 

BENEPE, Pvt. David B., USA (M), Hq. 
Btry., 71st AAA Missile Battalion, U.S. 
Army, Ft. Belvoir, Va. Mail: Hillcrest Po 
U.S. Highway 1, Lorton, Va 

BENFORD, Col. Robert J., M. D., USAF(MC) 
(AF), Editor, Journal of Aviation Medicine. 
Aero Medical Assn., Washington 13, D.C. 
Mail: P.O. Box 1607, Washington 13, D.C. 

BENINCASA, Jotn (TM), Stress Analyst, 
Grumman Aircraft Engrg. Corp., Bethpage, 
N.Y. Mail: 123 St., Richmond Hill 
18, New York, 

BENJAMIN, Robert B. (TM), R&D Staff 
Asst., Bombardment Missiles Div., WADC, 
Wright- Patterson AFB, Ohio. Mail: 3826 
Longridge Dr., Dayton 9, Ohio. 

BENNECK, Conbert Hans (TM), Field Engr., 
Sperry Gyrosc sope Co. Div., The Sperry Corp., 
Great Neck, N.Y. Mail: 129 West 69 St., 
New York 23, N.Y 

BENNER, Claude i. (TM), Supvr. Struct. 
Test Lab., Chance Vought Aircraft, Inc., 
Dallas, Tex. 

BENNETT, Arthur G. (TM), Aero. Engr., 
ARO, Inc., Tullahoma, Tenn. 

BENNETT, Bruce Keith (TM), Prod. Engrg. 
Officer, O&R Dept., Marine Corps Air Sta- 
tion, Cherry Point, N.C. Mail: 111 Fair- 
view, Havelock, N.C. 

BENNETT, Major Charles USAF. Crm), 
ag Officer, Hq., AFSWC, Kirtland AFB, 

M. 


BENNETT, Donald E. (TM), Design Engr., 
McDonnell Aircraft Corp., St. Louis, Mo. 
Mail: 22 S. Clark St., Ferguson 21, Mo. 

BENNETT, Dwight H. (AF), Ch. of Aerody- 
namics, Conv air, San Diego, Calif. Mail: 
3114 Homer, San Diego 6, Calif. 

BENNETT, Floyd Vernon (TM), Aero. Re 
search Scientist, Langley Aero. Lab., NACA, 
Langley Field, Va. Mail: 34 Freeman Dr., 
Hampton, Va. 

BENNETT, Glenn Robert (TM), Field Serv. 
Rep., North Am. Aviation, Inc., Los Angeles 
45, Calif. 

BENNETT, James A. J. (AF), Prof. of Aero- 
dynamics, The College of Aeronautics, Cran- 
field, Bletchley, Bucks, England. Mail: 6 
West Rd., Cranfield, Bletchley, Bucks, Eng- 
land. 

BENNETT, John T. (M), Designer, Northrop 
Aircraft Inc., Hawthorne, Calif. Mail: 9400 
10th Ave., Inglewood, Calif. 

BENNETT, Lt. Col. John W., USAF (M), 
Directorate of R&D, Hq. USAF, Pentagon 
Bldg., Wash'ngton 25, D.C. 

BENNETT, Martin (AM), Aero. Tech. Writer, 
Sperry Gyroscope Company, Division of The 
Sperry Corporation, Great Neck, N.Y. 

BENNETT, Neill Gibson (M), Ch. Engr., 
Graviner Colnbrook, Poyle Mill Works, Coln- 
brook, Bucks., England. 

BENNETT, Norman H. (M), Engrg. Designer, 
Boeing Airplane Co., Seattle a, Wash. Mail: 
5404 E. 70th St., Seattle 5, ash. 

BENNETT, Robert H., Jr. NEM), Stress 
Analyst, Douglas Aircraft Co., Inc., Santa 
Monica, Calif. add 2589 Sepulveda, Los 
Angeles 64, Calif 

BENNETT, Theodore C. (M), Box A, Gwynedd 
Valley, Pa. 

BENNETT, Willard B. (M), asian Engr., 
Convair, Ft. Worth, Tex. Mail: 1008 E. 
Spurgeon, Ft. Worth 15, Tex. 

BENNETT, William C. (M), Production Liai- 
son Engr. Sr., Lockheed Aircraft Corp., Mari- 
a Ga. Mail: 106 Kipling Dr., Mar: etta, 


BENNY, Richard C. (M), Flight Test Engr., 
Boeing Airplane Co., Seattle, Wash. Mail: 
2120 W. 97th St., Seattle 7, Wash. 

ie Edmond Georges (AF), Cons. Engr., 

Avenue deWagram, Paris 17, France. 

BENSCOTER, Carl” A. (), V-P—Operations, 
Mohawk Airlines, Inc., Cornell Univ. Airport, 
Ithaca, N.Y. $ 

BENSCOTER, Stanley U. (AF), Aerophysics 
Specialist, Aerophysics Devel. Corp., Santa 
Monica, Calif. Mail: 928 17th St., Apt. C, 
Santa Monica, Calif. 

“oP Igor B. (M), Pres., Bensen Aircraft 
P.O. Box Raleigh, N.C. 
BENSON, Allen M. M), Thermodynamics 
Engr., Convair, “a, Calif. Mail: 
3320 Idlewild Way, San Diego 17, Calif. 
BENSON, ist Lt. Burtis R. (TM), Aircraft 
Performance Engr., WADC, Wright-Patter- 

son AFB, Ohio 

— Carl (TM), 10260 Marcus, Tujunga, 

BENSON, Don O. (M), Dir. of Research & 
Devel., Toro Mfg. Corp., 300 West 82nd St., 
Minneapolis 20, Minn. Mail: 5105 14th 
Ave. S., Minneapolis 17, Minn. 

BENSON, Robert M. (M), Mer., Western 

iv., Gyromechanisms, Inc., 11941 Wilshire 
Bivd., Los Angeles 25, C alif. 

BENT, Lt. Jack, USN (TM), Operations Off 
cer, Fi - Squadron 23, % FPO, San Fran- 
cisco, Calif 

‘Frank K. (M), Asst. Prof. of 

Aero. Engrg., M.1.T., Cambridge, Mass. 

BENTLEY, Richard M. (M), Member of the 
Tech. cstat, Hughes Aircraft Co., Culver 
City, Calif. 
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BENULIS, E. (M), Sr. Aerodynami- 


cist, a ul Aviation Corp., Farmingdale, 
oes a 247-50 77th Crescent, Belle 
ruse 26, N.Y 


BENUN, David (M), Dynamics Engr., North- 
rop Aircraft, Inc., Hawthorne, Calif. Mati 
10998 Jackson Ave., Lynwood, Calif. 

BENZ, Comar. Robert P., USN (AM), Produc- 
tion lanning Officer, O&R Dept. NAS, 


Mail: Quarters 28-I, NAS, 
ensa a, 
BENZEL. itowara (M), V-P & Gen. Mgr., 
cott Avi ( , Lancaster, N.Y. 


BERCH, Julian ( TM ), Dynamics Engr., Re 
lic Aviation Corp., Farm ngda!le "N.Y. 
il: 2830 Sedgwick Ave., Bronx 68, "N.Y. 
BERCOVITZ, Bernard ( AM), Phoenix Engrd. 
Products, Ltd., 7 Lawrence Ave., 


Toronto 10, Or Canada. 

BERDELMAN, Harry A. (M), Struct. Engr., 
Lockheed Aircraft Corp., Burbank, Calif. 
Mail: 1061 E. San Jose Ave., Burbank, Calif. 


BERG, Alfred Gordon (AF), Ch.—Airworthi- 
ness, Int ernatl. Civil Aviation Organizat:on, 
Montreal, Canada. 

BERG, Cail, Jr. (TM), Secy., Lae Corp., 25 
N. Fair Oaks Ave., Pasadena, C calif. Mail 
5523 N. Burton Ave., San Gabriel, Calif. 

BERG, Max W. (M), Aerodynamic Gr. Engr., 
Piase Helic pter Corp., Pa. Mail 

Ave., Drexel Hill, 

BERGDALL, Edwin oO. (AM), Sales Engr., 
Contracts Mg Target Rock C orp., Park Ave., 
Huntir Y. Mail: 45 Central Pkwy., 
Huntin gton, N.Y 

BERGEN, William B. (AF), V-P—Operations, 
The Glenn L. Martin Co., Baltimore 3. Md. 

BERGER, Alexander (M), Pres. & Ch. Engr. 
Atlantic Aviation Corp., Boyertown, Pa. Mail: 
Grandview Rd., Pottstown, Pa. 

BERGER, Frederick (TM), Stress Engr., Good- 
year Airers ft Corp., Akron 15, Oh‘o. Mail: 
350 No Ave., Akron 20, Ohio. 

BERGER, Richard E. (TM), Research Engr., 
North Am. Aviation, Inc., Columbus 16, Ohio. 
- be 470 S. Parkview Ave., Columbus 9, 

nio. 

BERGER, Russell E. (M), Lead Design Engr., 
woe V Aircraft, Inc., Dallas, Tex. 

Normandy Ave., Dallas 5, Tex 

BERGERE, W. (AF), Ch. Production 

Engr., Dor s Aircraft Co., Inc., Long 

] Mail: 3021 Selby Ave., W. Los 
geies 


BERGERON, I. “Paul (M), Ener., _Shipbuild. 


ing Div., B ehem Steel Co., 97 E. Howard 
St., Quincy 69, Mass. Mail: 219 ‘ ernon St., 
Norwo M Ss 


BERGEY, Milton C. (TM), Design Ener., 
Republic Aviation Corp., Farmingdale, N.Y. 
BERGGREN, Willard P. (M), Dir., Div. of 


Engre., Un f Bridgeport, Bridgeport 4, 

onn 

BERGH, ag roe: C. (AF), Ch. Staff Engr., 
Republic n Corp., zdale, N.Y. 

BERGMA N, ist Lt. John F., USAF (TM), 
Asst. Ch., Range Operations Offi e, Holloman 
AFB, n rdo, N.M 


BERGMANN, T. F. (M), Sales Engrg. Mer., 
Wright peat Div., Curtiss-Wright Corp., 
Ric N.J. 

BERGRUN. ‘Worman R. (AF), Aero. Research 
Scientist, NACA, Ames Lab., Moffett Field, 
ery Mail: 290 El Dorado Ave., Palo Alto, 


BERGSON, Deven P. (M), Research Engr., 
Lockheed J yn mt Marietta, Ga. Mail: 
1202 Sprin e Rd., NE., Atlanta 6, Ga. 

BERGST, George L., Jr. (TM), Assoc. Engr., 
Douglas Aircraft Co.; Inc., El ‘Segundo, Calif. 
7925 Ave., Los Angeles 45, 


Cal 

BERGSTEDT, _It. Comdr. William C., USN 
(TM), BuAer Rep., San Diego, Calif. 

BERGSTROM, Einar (M), Runddelsgatan 20A, 
Link6éping, Sweden. 

BERKO, Lawrence (TM), Sr. Asst. Proj. 
Engr., Aero. Div., Curtiss-Wright 
Corp., V E Ridge, N.J. Mail: 1014 Thorn 
N.J 

BERKOW, Murray (M), Dir., Sales Engrg., 
Renublic Aviation Corp., Farmingdale, N.Y. 

BERKOWITZ, Herbert A. (TM), Aviation 
Cadet, Harlingen AFB, Harlingen, Tex. 

BERKOWITZ, H. William (TM), 602 Com- 
munitv Dr., Edwards, Calif. 

BERKOWITZ, Samuel M. (AF), Sr. Staff 
Engr., Aeronautics, The Franklin Inst. Labs. 
for Researct "& Devel., Phila., Pa. Mail: 
1111 Hellerman St., Phila. 11, Pa. 

BERKOWITZ, William (TM), Flight Test 


Engr., Flight Test Engrg. Lab., A‘r Force 
Flight Test Center, Edwards AFB, Calif. 
Mail: 602 Community, Edwards, Calif 


BERKS, Pvt. William I., USA (TM), 2395 
Morris A Bronx 68, N.Y. 

BERLER, Irving (AF), Sr. Proj. Engr., 
Sperry Gyroscope Co. Div., The Sperry Corp., 
Great Neck, N.Y. Mail: 147-47 Village Rd., 
Jamaica 35, N.Y 

BERLIN, Don R. (F), Pres., Piasecki Heli- 


copter Cory Morton, Pa. 
Edgar D. 3416 Crown Point 
8, ali 
BERLINER, Henry A. (F), Chairman of the 
Bd. of Dir Engrg. and Research Corp.. 
Riverdale, Md 
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BERMAN, Leon J. (AF), Sect. Head, R&D 
Labs., Hughes Aircraft Co., Culver City, 
Calif. 10807 Franklin Ave., Culver 
City, Calif 

BERN, Edward C. (TM), Test Engr., Wright 
Aero. Div., Curtiss-Wright Corp., Wood- 
N.J. Mail: 409 Bailey Rd., Paramus, 


BERNARD, Thomas N. (AN), Ms of Field 
Engrg., Huck Mfg. Co., Detroit, Mich. 

BERNARDI, Louis A. (TM), Jr. Aerody- 
namics Engr., Convair, Ft Worth, Tex. 
Mail: 6181-A Karen Circle, Ft. Worth, Tex. 

BERNAT, Edwin Plato (M), Lecturer in 
Mech. Engrg., Univ. of Sheffield, (Great 
Britain), St. George’s Square, Sheffield 1, 
England. Mail: 15 Endcliffe Rise Rd., Shef- 
field 11, England. 

BERNBAUM, Lawrence (M), Pres., Wind 
Tunnel Instrument Co., Inc., 180 Needham 
St., Newton 64, Mass. 

BERNDT, Sune B. (M), Sr. Research Scien- 
t.st -Aerodynamics, Flygtekniska Forsiéksan- 
stalten, Ulvsunda 1, Sweden. Mati: Nybro- 
galan 51, Stockholm 6, Sweden 

BERNER, Robert L. (M), Design Engr., The 
Glenn L. Martin Co., Baltimore 3, Md. Mail: 
2713 Glendale Rd., Baltimore 14, Md. 

EERNS, Robert M. (M), Ch. Engr., Air Craft 
Marine Engrg. Co., Box 601, Sepulveda, Calif. 

BERNSTEIN, Saul (M), Group  Leader— 
Stress, Canadair, Ltd., Montreal, P.Q., Can- 
ada. Ma:l: 3940 Plamondon, Apt. 4, Mon- 
treal, Canada. 

BERNSTEIN, Stanley (MM), Deputy Ch, 
Guided Missile Products Br., Ord. Missile 
Labs., Redstone Arsenal, Huntsville, Ala, 
Mail: 1013 Pratt <Ave., Huntsville, Ala. 

BERRY, David F. (M), Production Design 
Engr., Lockheed A:rcraft Corp., 
Ga. Mail: Box 254, Northside Branch, At- 
lanta, Ga. 

BERRY, Capt. Frederic A., USN (AF), Ch. 
Scientific Advisor, Advisory on 
Weather Control, Washington 25, D.C. 

BERRY, Col. James D., USAF (M), Brookley 
AFB, "Ala. 

BERS, Naum S. (TM), Sr. Instrumentation 
Engr., Am. Potash & Chemical Co., Trona, 
Calif. Mail: P.O. Box 1372, Trona, Calif. 

BERSHADER, Daniel (M), Assoc. Prof.— 
Research, Princeton Univ., Princeton, N.J. 

BERT, Jack A. (M), Sr. Research Engr., Calif. 
Research Corp., 576 Standard Ave., Rich- 
mond, Calif. 

BERTRAM, Mitchel H. (TM), Aero. Re- 
search Scientist, ll-inch Hy Ee nic Tunnel 
Sect., Langley "Aero. Lab., NACA, Langley 
Field, Va. Mail: 232 Newport News Ave., 
Hampton, Va. 

BERTRANDIAS, Maj. Gen. Victor E., USAF 
ei (AM), 16821 Oakview Dr., Encino, 


BERWICK, Lawrence H. (|), 
Burlington, Ont., Canada. 
BESONIS, Algimantas (TM), 1019 W. 32nd 
St., Chicago, 

BESSE, William G. (TM), Design Engr., Lock- 
heed Aircraft Corp., Marietta, Ga Mail: 
a 529, 2025 Peachtree Rd., N.E., Atlanta, 
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BEST, Reuben Delance, Jr. (TM), Layout 
Engr., Kellett Aircraft Corp., Camden, N.J. 
Mail: 125 Chestnut Ave., Woodlynne, N.J. 

BEVAN, David (TM), Aerodynamicist, The 
Glenn L. Martin Co., Middle River, Md. 
Mail: 829 Cliffedge Rd., Pikesville 8, Md. 

BEVAN, Fred T. (M), Design Engr., Lock- 
heed Aircraft Corp., Burbank, Calif. Mail: 
8207 Ranchito Ave., Van Nuys, Calif. 
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Planning Engr., Product Planning Develop- 
ment Dept., Aircraft Gas Turbine Div., Gen- 
eral Electric Co., Cincinnati 15, Ohio. Mail: 
RR 2, Box 291, Sharonville, Ohio. 

BEVERAGE, Arthur W., Jr. (M), Supvr. 
Spare Parts, Sales Dept., Chance Vought Air- 
craft, Inc., Dallas, Tex. Mail: 211 Varsity 
Circle, Arlington, Tex. 

BEVINS, James E. (TM), Ch. Engr., Me- 
chanical Accessories Sect., Eclipse-Pioneer 
Div., Bendix Aviation Corp., Teterboro, N.J. 
Mail: 42 Morton Dr., Ramsey, N.J. 

BEYDLER, Lee W. G. (TM), Mech. Engr., 
Research & Test Dept., Northrop Aircraft, 
Hawthorne, Calif. a 20951 S. Nor- 
mandie, Torrance, Calif 

BEYER, Frederick J. (M), Sales Engr.—East- 
ern Area, Kearfott Co., Inc., Clifton, N.J. 
Mail: 17 Lee Dr., West Caldwell, N.J. 

BIBEAULT, Gerald J. (TM), Weight Control 
Engr., Kaman Aircraft Corp. Windsor ’ 
Bloomfield, Conn. Mail: 5 Smith St., Put- 
nam, Conn. 

BICKNELL, Joseph (M), Assoc. Prof. of 
Aero. Engrg., MIT, Cambridge, Mass. 

BIDNE, Charles V. (TM), Designer, Chance 
Vought Aircraft, Inc., Dallas, Tex. Mail: 
4112 Herschel, Dallas 19, Tex 

BIDWELL, Jerold M. (M), Supvr.—Exp. 
Aerodynamics, Devel. Testing Unit, The 
Glenn L. Martin Co., Baltimore 3, ~~, 

BIEDERMAN, A. (M), Gen. Mer., A. Bieder- 

man, Inc., 104 5 Air Way, Glendale 1, Calif. 

BIELKOWICZ, Peter (M), Assoc. Prof. of 
Aero. Engrg., USAF Inst. of Tech., Wright- 
Patterson AFB, Ohio. Mail: 69 Emmet St., 
Dayton 5, Ohio. 
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aie BALAN CE — Foremost of Northrop achievements is an efficient organization well 
» NJ. balanced between the poles of advanced research and economical production. Northrop 
scientists in physics, astronomy, metallurgy, electronics, aerodynamics, optics and many 
other fields are doing their work years in advance of the need. From such long-range 
thinking and planning within the Northrop complex have come the Radioplanes, 
tom first and foremost pilotless drones and missiles; Scorpion F-89 interceptors, present 
defenders of our heartland approaches; and Snark SM-62s, deadly intercontinental 
A-bomb carriers. As streamlined as its products, the well-balanced Northrop organi- ry 5 
zation is at work on even greater weapons to strengthen this nation’s defense. ..and N O R ‘| H R O Pp 
Weight is more ready than ever to develop and produce them efficiently and on schedule. NORTHROP AIRCRAFT, INC. * HAWTHORNE, CALIFORNIA 
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BIERING, Albert H. (M), Flight Test Engr. 
(F-102), Convair, A_Division of General Dy- 
namics Corp., San D Diego, Calif. Mail: 7250 
Acari St., an Diego, Calif. 

BIERLEY, Paul E. (TM), Des. Engr., North 

m. Aviation, Inc., Columbus, Ohio. 

BIFANO, Michael (M), Senior Engr.—Proj. & 
Design, Allison Div., GMC, Speedway, Ind. 
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entist, Langley Aero. Lab., NACA, Hampton, 
Va. Mail 9 Tipton Rd. Warwick, Va. 

BOND, Lt. Richard A., USAF (TM), Arma- 

ment Systems Officer School, Lowry AFB. 

peaver, ( Mail: P.O. Box 29, Fort 

- (M), Design Engr., Design 

Propulsion Wind Tunnel, 


Tullahoma, Tenn. Mail: 
200 N. College St., Tullahoma, Tenn. 

BONDIE, Roy al J., Jr. (TM), Sr. Research 
Univ. of ichita, Wichita, Kan. 
Mail: 2301 E. 24th N., Wichita 14, Kan. 


Ww. (TM), 19 Whitman Ave., 

yosset, N 

BONELL, William H. (TM), Gr. Engr.—Re- 
search, Lockheed Aircraft Corp., Burbank, 
‘we Mail: 115 Annandale Rd., Pasadena 

BONHAM, L. D. (M), Ch. Engr., Fletcher 


viation Corp., Roseme: ad, Calif. Mail: 626 
Gloria Rd.. Arcadia, Calif. 

BONISCH, Frank (TM), Design Engr., Piper 
Aircraft ( , Lock Haven, Pa. Mail: 310 
East Water St., Lock Haven, Pa. 

BONK, Casimir J. (M), Engrg. Designer “‘B,” 
Boeing xy Airplane Co., Seattle, Wash. Mail: 


6031 Ryan St., Seattle 88, Wash. 
BONNALIE, A. F. (AF), Dir.—Training Flight 
Operations, United Air Lines, Inc., Operat- 
ing Base, Stapleton Airfield, Denver, Colo. 
Mail: 836 E. 17th Ave., Denver 18, Colo. 


BONNETT, Edward W. (M), Devel. Engr., 
Aerojet-General Corp., Irwindale Ave., Azusa, 
Calif. Mail: 738 S. Pennsylvania Ave., Glen- 


dora, Calif 
BONNETTE, Charles L. (M), Lead Struct. 
y Chance Vought Aircraft, Inc., 


Design Engr., 
i. Tex. Mail: 1502D Pratt St., Dallas, 

BONNEY, Everard Arthur (M), Asst. Gr. 
Supvr., Dynamic Analysis Gr., Applied 
Physics 1. ) The Johns Hopkins Univ., 
Silver Sprir Mc 

BONOMO, Ist ‘Lt. Philip J.,. USAF (TM), Re- 
search & Devel. Officer, W-P AFB, Ohio. 

BONTYA, John M. (M), Gr. Engr. II, The 
Glenn L. Martin Co., Baltimore 3, Md. 

BOODA, Comdr. Larry L. (AM), Exec. Officer, 
Naval Air Reserve Training Unit, NAS, 
Anacostia. D.C. 

BOOM, William Eliza (AM), 


Simmonds 
NY 


European Rep., 
Aerocessories Inc., Tarrytown, 


BOON HARTSINCK, 
Lockheed Aircraft 


A. (M), Sales Engr., 
Burbank, Calif. 


Mail: 8441 Community Pl., Sepulveda, Calif. 
BOOTH, Richard B. (TM), Design Engr., 
Northro yp Aircraft, Inc., Hawthorne, Calif. 


ay 125 W. 120th St., Los Angeles 61, 

Calif. 

BOOTS, N. Jay (M), Pres., Boots Aircraft 
Nut Corp., Newtown Ave., Norwalk, Conn. 

BORDEN, David M. (M), Staff Engr.—Re- 
search, Chrysler Corp., P.O. Box 1118, De- 
troit 31, Mich 

BORGER, John Godfrey (AF), Ch. Proj. Engr., 
Pan Am. World Airways, Inc., 28-19 Bridge 
Plaza N., Long Island City 1, N.Y. 

BORING, R. F. (M), Supvr., Install. & Service 
Engrg., Aviation Sect., Pac. Northwest Dis- 
trict, General Electric Co., 220 Dawson St., 
Seattle, Wash. Mail: 6252 52nd Ave., N.E., 
Seattle 15, Wash. 

BORNEMANN, Eldred J. (TM), Design Engr., 
Grumman Aircraft Engrg. Corp., Bethpage, 
N.Y. Mail: 2985 Botanical Sq., New York 
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BORNEMANN, William E. 


(TM), 
namicist, North Am. Aviation, Inc., Downey, 


Aerody- 


Calif. 2487 
15, Calif, 
BOROFKA, Francis J. (M), Design Engr., 
The Glenn L. Martin Co., Baltimore, Md. 
Mail: 702 Elmwood Baltimore 6, Md 
BOROSON, N. H. (TM), Assoc. Engr., Valve 
& Control Gr., Reaction Motors, Inc., Rock- 
away, N.J. Mail: 147-56 6th Ave., White. 

stone N.Y. 

BORST, Henry V. (M), Staff Engr., Propeller 
Div., Curtiss-Wright Corp., Caldwell, N,J. 
Mail: 51 Overlook Rd., Caldwell, N.J. 

BORTNER, W. Albert (M), Operations Mgr. 
Model P5M-1,2, The Glenn L. Martin Co., 
Baltimore 3, Md. Mail: 1311 Southview Rd., 
Baltimore 18, Md. 

William O. 
Avien, Ines Woodside, N. 

BOSEKER John, Jr. (M), Design Analysis 
Mgr. Div., Hughes Tool "Co., Cul lver 
City, "Calif. Mail: 11134 Westwood Blvd., 
Cuiver City, Calif. 

BOSHAR, John (M), Proj. Engr., Goodyear 
Aircraft Corp., Akron, Ohio. Mail: 2425 
21st St., Cuyahoga Falls, Ohio. 

BOSKOVICH, Boris (TM), Design Test Engr., 
Aeronautical Div., Minneapolis-Honeywell 
Regulator Co., Minneapolis, Minn. Mail: 
801 6th St., S.E., Minneapolis 14, Minn. 

BOSSERMAN, Charles A. (M), Proj. Test 
Engr., Model B-52, Boeing Airplane Co., 
Seattle, Wash. Mail: 1100 23rd Ave., N 
Seattle 2, Wash. 

BOSSONE, Wilbur J. (TM), Instr., Academy 
of Aeronautics. LaGuardia Airport, N.Y 
Mail: 19 Garfield Ave., Valley Stream, N.Y. 

BOSTOCK, Sidney Herbert (M), Tech. Author, 
Aviation Div.. Dunlop Rubber Co., Led, 
Coventry, England. Mail: Beaufort Hotel, 
Edgbaston. Birmingham 16, England. 

BOSTWICK, Herbert C. (M), Megr., Aero. 
Equipment Div., Sperry Gyroscope “Co., Div. 
of The Sperry Corp., Great Neck, N.Y. 

BOSWELL, Clay C. (M), Aero. Engr., Heli- 
copter Dept., Div., Hughes Tool 
Co., Culver City, Calif. Mail: 7430 W. 88th 
Place, Los Angeles 45, Calif. i 

BOSWORTH, W.L. (M), Asst. to Proj. Engr., 
Chance Vought Aircraft, Inc., Dallas, Tex. 
Ma'l: 506 W. South St., Arlington, Tex. 

BOTELER, Earl W. (M), 352 13th St., Del 
Mar. “alif. 

BOTHWELL, Douglas (M), V-P in Charge of 

Sales, Vernon Kilns, 2310 E. 52nd St., Van 
Nuys, a i Mail: 6655 Peach Ave., Van 
Nuvs, Cali 

BOTSTIBER, Dietrich W. (M), Pres., Tech. 


Vuelta Grande, Long 


(AM), V-P—Sales, 


Devel. Co., 305 S. Chester Pike, Glenolden, Pa 
BOTT. Lt. Alan R., USN (M) ; 
BOTTENBERG, W. R., USN (M), David 


Taylor Model Basin 
Wash. 17, D.C. ; 

BOUCHER, John H. (M), Asst. Proj. Engr., 
Chance Voug ht Aircraft, Inc., Dallas, Tex. 
Mal: 204 Varsity Circle, Arlington, Tex. 

BOUCHER, Roland J. S. (TM), Stress Engr., 
Avro Aircraft Limited, Mz alton, Ontario, 
Canada. Mail: 7 John St., Weston, Ontario. 
Canada. 

BOUGHTON, Edward R. S. (M), Sr. Design 
Engr., A. V. Roe Canada, Ltd., Malton, Ont., 
Canada. Mail: P.O. Box 76, Bolton, Ont., 
Canada. 

BOUGHTON, Warren V. (AF), Ch. Elec. 
“a Republic Aviation Corp., Farmingdale, 


BOULWA RE, Jesse M. 


Aerodynamics Lab., 


(TM), 


Aerophysics 


Engr. Stability & Control Gr., Convair, Ft. 
Worth, Tex. Mail: 1630 Foster Ave., Mem- 
phis 6, Tenn 


BOUTELLE, "Richard S. (M), Pres., Fairchild 
Engine & "Airplane Corp., Hagerstown, Md. 
BOUTON, Innes (AF), Supvr., Loads Sect.— 
Struct. Dept., Northrop Aircraft, Inc., Haw- 
thorne, Calif. Mail: 2302 W. 75th St., Los 
Angeles 43, Calif. “ie 
BOUVIER, Arthur O., Jr. (TM), Proi. Engr., 
Western Devel. Div., ARDC, 401 E. Man- 
chester Blvd., Inglewood 45, Calif. Mail: 
516 Via Pena, Palos Verdes, Calif 
BOVA, Joseph A., Sr. (TM). Desien Engr. 
Convair, San Diego 12, ¢ on Mail: 407! 
Gros Ventre, San Diego 17, Calif. : 
BOWATER, John C. (AM), Aviation Claims 
& Tech. Supvr., Royal-Liverpool Insurance 
Group, 150 William St., New York 38, N.Y 
BOWDEN, Roger G. (M), Devel. Engr.—Auto- 
pilots, Aero. Div., Minneapolis-Honeywell 
Regulator Co., Minneapolis 13, Minn. Mail 
4825 E. Upland Crest, Minneapolis 21, Minn 
BOWE, David D. (M), Asst. Sales Mgr. 
Aeroproducts Operations, Allison Div., G.M.C., 


Municipal Airport, Dayton, Ohio. Mail 
2532 Rugby Rd., Dayton 6, Ohio. ; 
BOWEN, Kenneth P. (M), V-P—Mfg., North 
rop Aircraft, Inc., 1001 E. Broadway, Haw- 


thorne, Calif. 
BOWEN, William Harold (M), Supt., Cuggen- 
Aero. Lab., C.I.T., 1201 E. Calif. St. 
asadena, Calif. 


BOWER, Donald L. (M), Sales Mgr., Tek- 


wood, Inc., Lakeport, N.H. Mail: Box 101. 
Laconia, N.H. 
BOWER, Edmund A. (TM), Asst. Engr. “A, 


Hawthorne, Calif. 


Northrop Aircraft, Inc., 
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Here’s what 
The J.B.Rea Company, inc. 
offers to 


AUTOMATIC 
ONTROL 
ENGINEERS 


Long range projects of the J. B. REA COMPANY offer unusual 
opportunity to engineers with specialized education and 
experience in the field of automatic control and guidance, 
including electro-mechanical systems development, servo- 
mechanisms, instrumentation, radar, digital and analog com- 
puters, aerodynamics, hydrodynamics and related fields. 


J. B. REA COMPANY, a research, development and manufacturing group, is recognized 


as one of the country’s foremost AUTOMATIC CONTROL SYSTEM organizations, 
and has successfully completed control systems and instrumentation for 
airplanes, helicopters, guided missiles, torpedoes, submarines and data 
processing. The U.S. Armed forces :are continually increasing their use of the 
company’s facilities and, with the growing need for AUTOMATIC CONTROL 
SYSTEMS for industry, further expansion of these facilities is required. 


Research and Development Engineers qualified in the technical fields 
outlined above are invited to forward a summary of their education 


and experience to the J. B. REA COMPANY. 
AUTOMATIC CONTROL SYSTEMS 
J.B. REA COMPANY, INC. — 
1723 CLOVERFIELD BLVD. 


SANTA MONICA, CALIFORNIA 
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BOWER, John W. (TM), 211-A Linden Ave., 
Long Beach 2, Calif. 

BOWER, Robert E. (M), Research Engr., 
Grumman Aircraft Engrg. Corp., Bethpage, 
N.Y. Mail: 14 Wing Lane, Wantagh, N.Y. 

BOWERS, Allen A. (TM), Engrg. & Research 
Div., ACF Industries, Inc., Riverdale, Md. 


Mail: 7405 Dartmouth Ave., College Park, 
Md. 

BOWERS, Harry M. (TM), Aerodynamicist, 
Missile Systems Div., Lockheed Aircraft 


Corp., Van Nuys, Calif. 


BOWERS, H. L. (AF), Cons. Engr., U-S. 
a Mail: RFD 1, Box 130, Oak- 
ton, Va. 

BOWERS, Robert W. (M), Proj. Engr., 
Douglas Aircraft Co., Inc., Long Beach, 


Calit. Mail: 618 S. Janss, Anaheim, Calif. 
BOWLBY, Robert E. (TM), Devel. Engr., 

AiResearch Mfg. Co., Los Angeles 45, Calif. 

— 58541/2 W. 88th St., Los Angeles 45, 


Cal 

BOWLES, Joseph P. (M), V-P, The Sonatas 
Mfg. Co., 7814 Maplewood Industrial CL, Fy 
alo, Mo. Mail: 425 Darst Rd., 
29 

BOWLES, R. E. (M), Supvry. Engr., Diamond 
Ordnance Fuze Lab., Conn. Ave. & Van Ness 
St., Washington, D.C. Mail: 12712 Mead- 
owood Dr., Silver Spring, Md. 

BOWMAN, James S., Jr. (TM), Aero. Re- 
search Scientist, NACA, Langley Field, Va. 
Mail: Box 335, Yorktown, Va. 

BOWMAN, John C. (TM), Research Gr. Engr., 
Ryan Aero. Co., San Diego, Calif. Mail: 
1760 W. Montecito Way, San Diego 3, Calif. 

BOWMAN, Kenneth Karl (M), Mer. —Energ., 
Guided Missiles Dept., General Electric 5” 
Schenectady 6, N.Y. Mail: 395 Saratoga Rd. 
Scotia 2, N.Y. 

BOWMAN, Richard G. (AF), Asst. Ch. Engr., 
Republic Aviation Corp., Farmingdale, N.Y. 
Mail: Remsen's Lane, RFD 1, Oyster Bay, 


BOWMAN, Willis S., Jr. (TM), Gr. Engr., 
Aerodynamics, North ” American Aviation, Inc., 
Columbus, Ohio. 

BOWSER, James W. (M), Research Engr., 
Lockheed Aircraft Corp., Burbank, Calif. 
Mail: 2540 Orange Ave., LaCrescenta, Calif. 
BOWTON, James Russell (TM), Sales Engr., 
Ceco Steel Products Corp., 912 Fox Bldg., 
Detroit 1, Mich. Mal: 1100 Linden, Dear- 
born, Mich, 

BOWYER, James M., Jr. (TM), Sr. Thermo- 
dynamics Engr., Convair, Div. of Gen. Dy- 
namic Corp., San Diego, ee Mail: 3603 
Lotus Drive, San Diego 6, Calif. 

BOX, L. (TM), 4980 Maplewood Ave. ng dat. 15, 
Montreal 29, Que., Canada. 


BOXER, Emanuel (M), Head, Supersonic 
Sect., NACA, Langley Field, Va. 
Mail: 128 Braddock Rd., "Hampton, Va. 


BOYAJIAN, Ara Martin (TM), Devel. Engr., 


Hamilton Standard Div., UAC, Windsor 
<—gik. — Mail: Day St. Ext., Newing- 
ton 


heed Aircraft Burbank, 

BOYD, Maj. Gen. Albert, USAF (AE, Comdr., 
V ADC, Wright- Patterson AFB, Ohio. 

BOYD, Berkeley S. (M), Proj. Engr., WADC, 
W-P AFB, — Mail: 2151 Mershon Ave., 
Dayton 10, Ohic 

BOYD, J. R. (M), 2421 W. Wash. Blvd., Ven- 
ice, Cali 

BOYD, Col. William E., USAF (M), Deputy 
for Operations, 11th Air Div. 
Ladd AFB, Fairbanks, Alaska. Mail: OMS 
163, APO 731, % PM, Seattle, Wash. 

BOYD, William L. (TM), Computing nny 
J. B. Rea Co., Inc., Santa Monica, Calif. 

ed 360 N. Bedford Drive, Beverly Hills, 


BOYER, Lt. Keith D., USN (TM), Naval Avia- 
tor, COMPRON 62, NAS, Jacksonville, Fla. 
BOYER, Luther J. (M), Supvr. of Flight Test 
Engrg., Chance Vought Aircraft, Inc., Dallas, 

Tex. Mail: 1630 Kessler Pkwy., Dallas 8, 


Tex. 

BOYKIN, J. Arthur, Jr. (M), Asst. Ch. 
Bomber Aircraft Br., WADC, USAF, ARDC, 
W-P AFB, Ohio. Mail: 561 Daytona Pkwy., 
Dayton 6, Ohio 

BOYLES, Richard, Jr. (M), Design Engineer, 
Lockheed Aircraft Corp., Burbank, Calif. 

BRAASCH, Herman L. (M), Ch., Aircraft 
Sect.—Engrg., Ryan Aero. Co., San Diego, 
Calif. Mail: 4850 Taltec, La Mesa, Calif. 

BRABAZON OF TARA, The Rt. Hon. Lord 
(M), Pres., Royal Aero. Club; Chairman, Air 
Registration Bd., 20 Berkeley Sq., London 


England. 

BRABSON H., Jr. (TM), Ch. Engrg. 
& Devel. Div., TC Army Aviation Coordinat- 
ing Office, U.S. Army, Wright-Patterson AFB, 
Ohio. Mail: 112 Meyer Ave., Dayton 3, Ohio. 

BRACHA, Major Vincent J., USAF (TM), 
Ch., Lockheed Br., Air Defense Hq., Ent 

AFB, Colorado Springs, Colo. 

BRACKETT, Harry T. (M), Staff Exp. Test 
Pilot, Chance Vought Aircraft, Inc., Dallas, 
Tex. Mail: 9978 Chireno, Dallas, Tex. 

BRADDOCK, Donald E. (TM), Test Engr., 
Chrysler Jet Engine Plant, Dodge Div., 


Chrysler Corp., Detroit, Mich. Mail: 29865 
Lahser Rd., Birmingham, Mich. 
BRADFIELD, Ganey W. (TM), Sr. Design 
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Engr., Convair, Ft. Worth, Tex. 
Spurgeon, Ft. Worth, Tex. 
BRADFIELD, Walter S. (M), 
Engrg. Dept., Univ. of Minnesota, Minne- 

apolis, Minn Mail: Rosemount, Minn. 
BRADFORD, Richard G. (TM), Sr. Test 
Engr.—Exp. Test, Wright Aero. Div., Cur- 


Mail: 3813 


Lecturer, Aero. 


tiss-Wright Corp., Wood-Ridge, N.J. Mail: 
99 Willowdale Ave., Montclair, 
BRADHAM, Robert Walker (M), Ch., Power 


Plant Helicopter Div., Bell 
Ft. Worth, Tex. Mail: 7009 Hovenkamp 
Ave., Ft. Worth, Tex. 

BRADLEY, Edward P. (TM), Flight Test 
Tech. Analyst, McDonnell Aircraft Corp., 
St. Louis, Mo. Mail: 302 Madison. St. 
Charles, M 

BRADLEY, Richard Frank (AF), 


Aircraft Corp., 


Mgr., Avia- 


tion Div. win Oil Co. of Calif., San 
Francis Ca 

BRADLEY, art Richard G., USAF (TM). 
464th Troop Carrier Wing, Pope AFB, N.C. 
Mail: Box 8, Adairsville, Ga 


BRADLEY, Capt. Richard WwW. (M), WADC 
Engrg. Rep., McClellan AFB, Calif. Mail: 
Box 1054, McClellan AFB, Calif. 

BRADY, George W. (F), Dir. of Engrg., Pro- 
eller Curtiss-Wright Corp., Caldwell, 
Nw 41 Elston Rd., Upper Montclair, 


BRADY, J. (TM), Mech. Engr., 


ford Arsenal, Phila. 37, Pa. Mail: 217 
Hector St.. Conshohocken, Pa. 

BRADY, W. Gordon (TM), Assoc. Engr., 
armen Aeronautical Lab., Inc., Buffalo 21, 


fail: 44 Pryor Ave., Tonawanda, N.Y. 
BRAHAM, Wm. E. (M), V-P—Engrg., Zenith 


a Div., Zenith Plastics Co., Gardena, 


lif 
BRAHTZ, John F. (AF), Assoc. Prof., Univ. 
rf Calif., Los Angeles 34, Calif. Mail: 404 
an Vicente Blvd., Santa Monica, Calif. 


BRATNIKOFF, George B. (M), Sr. Engr., 
seroanene cs, North Am. Aviation, Inc., Los 
Angel 45, Calif. Mail: 15911 S. Gram- 


Calif. 
(M), Aero. Design Engr., 
Aircraft Engrg. Corp., Bethpage, 


BRANAEL, Erwin Fred (M), Ch. Aerome- 
chanics Engr., _— Engrg. Div., McDon- 
nell Aircraft Corp., Louis, Mo. 

BRANDEWIEDE, V-P, Pur- 
chasing & Stores, American Airlines, Inc., 
LaGuardia Airport Sta., Flushing 71, N.Y. 
Ma‘l: 105 Third St., Garden City, N.Y. 

BRANDON, Bert D. (M), Supvr., Power Plant 
Design, Chance Vought Aircraft, Inc., Dallas, 


Tex. 

BRANDT, Paul E. (AM), Dir., Engrg. Serv- 
ices, Reynolds Metals Co., Louisville, Ky. 
Mail: 305 Bramton Rd., Louisville 7, Ky. 

BRANDT, Roy P. (TM), Stress Engr., Radio- 
plane Co., Van Nuys, Calif. Mail: 8401 Full- 
bright Ave., Canoga Park, Calif. 

BRANNIN, Richard S. (M), Engrg. Dept. 
Head Fighter & Helicopter Flight Control, 
Sperry Gyroscope Co., Great Neck, N.Y 
Mail: 33 Ogden Ave., East Williston, N.Y. 

BRANNON, “Ward (M), Supvr., Flight Test 
Analysis, Northrop Aircraft, Inc., Haw- 
thorne, Calif. Mail: 12315 Stanwood Dr., 
Los Angel es 34, Calif. 

SEARSEVED, Carroll K. (M), Sr. Engr., 

Dept., Shell Oil Co., 
P.O. Box 262, Wood River, IIl. 

BRANSON, Carl F. (TM), Aerodynamicist, 
Lockheed Aircraft Corp., Burbank, Calif. 

BRANSON, Orland (M), Engr., Hydro-Aire, 
Burbank, Calif. Mail: 11011 Langmuir, Sun- 
land, Calif 

BRANT, Donald A. (TM), Layout Draftsman, 
Stainless Steel Products Inc., Burbank, Calif. 
Mail: 19911 Stagg St., Canoga Park, Calif. 

BRASLOW, Albert L. (M), Hd., Wing Re- 
search Sect., Full Scale Research Div., Lang- 
ley Aero. Lab., NACA, Langley Field, Va. 
Mail: 1612 Marshall Pl, Newport News, Va. 

BRATT, Robert W. (M), Design Specialist, 
Douglas Aircraft Co., El Segundo, Calif. 
Mail: 428 Via Linda Vista, Redondo Beach, 
Calif. 

BRAUN, Arthur (M), Sr. Proj. Engr., Spe- 
cial Devices Center, Office of Naval Research, 
Sands Point, N.Y. 

BRAUN, Chester Val (M), Exp. Test Pilot, 
McDonnell Aircraft Corp., St. Louis, Mo. 
Mail: Route 3, Creve Coeur, Mo. 


Gardena, 
BRAM, Robert M. 


Grumman 


BRAUN, Lt. Joseph J.. USN (TM), Naval 
Nav. Adm. Unit, M.I.T., Cambridge, 
Ma 


BRAUNSTEIN, Jules (M), 
Engr., Republic Aviation 


Material Review 
Corp., Farmingdale, 


Ae Mail: 145 Orchard St., Plainview, 
N.Y. 

BRAY, Gr. Capt. Raymond Harris, RCAF 
(TM), Sr. Tech. Staff Officer, RCAF, Air 
Defence Command, St. Hubert, Quebec, 
Canada. 

BRAY, William G. (TM), Flight Test Engr., 
Flight Research Dept., Sperry Gyri 
MacArthur Field, Ronkonkoma, N.Y. Mail: 
3 Newmarket Road, Syosset, N.Y. 

BRAZIER, J. Grant (TM), 5453 Village 


Green, Los Angeles 16, Calif. 


BREARLEY, Wm. H., Jr. (M), Mer. Stds. 
mponent Design, Engrg. Products 


Engrg. & C 
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Div., RCA, Camden, N.J. Mail: 407 Alex. 
ander Ave., Drexel Hill, Pa. 

BRECK, Lawrence W. (AM), The Weather. 
head Co., 300 E. 131st St., Cleveland 8, Ohio, 

BREED, Carl (TM), Ch. Engr., Index 
Machine & Tool Co., 543 N. Mechanic St, 
Jackson, Mich. Mail: 857 E. Michigan Ave., 
Grass Lake, Mich. 

BREEN, Edward W. (TM), 


Aircraft Engrg. 


A 
BREESE, Vance (M), Dir., Gyro 
lron Fireman Mfg. Co., 2838 S.E. 
Portland 2, Ore. Mail: 5122 
Encino, Calf 
BREIDENSTEIN, Richard M. 
dynamicist, Bell Aircraft Corp., Buffalo 5, 
wee 180 McKinley Parkway, Buffalo 


BREITENBACH, Max “J” (TM), Sr. 
gr., Convair, San Diego, C alif, 
BREITWIESER’ Charles J. (M), Lear, Inc., 
3171 S. Bundy Dr., Santa Monica, Calif, 
BREMER, Paul H. (M), Struct. Biv. Engr., 
Lockheed Aircraft Corp., Marietta, Ga. 


Aerodynamicist, 
Corp., Bethpage, 
Program, 
9th Ave., 
Amestoy Ave., 


(TM), Aero- 


Struct. 


BRENNER, Claude W. (M), Sr. Engr., Allied 
Associates, Inc., 43 Leon St., Boston 
BRENNER, Major George P., USAF (TM), 
Ch., Engrg. Services. Br., "A F Armament 
Center, Eglin AFB, Fila. Mail: 98 S. Choc- 
tawhatchee Rd., Ft. Walton, Fla. 
BRENNER, Harry S. (M), Dir. of Engrg., 
Olympic. Screw & Rivet Corp., 11445 So 
Dolan St., Downey, Calif. Mail: 309 §S. 
Alexandria Ave., Los Angeles 5, Calif. 
BRENTNALL, Gerald J. (AM), Dept. Mgr., 


Lockheed Aircraft Corp., Burbank, Calif. 
Mail: 5917 Nagle Ave., Van Nuys, Calif. 
BRESIN, Sheldon O. (TM), Aerodynamicist, 
Temco Aircraft Corp., Dallas, Tex. Mail: 

1810 Elder Drive, Arlington, Tex. 

BRETOI, Remus N. (M), Research Proj. Engr., 
Aero. Div., Minneapolis-Honeywell Regula- 
tor Co., Minneapolis, Minn. Mail: 1921 Ben- 
jamin St., N.E., Minneapolis 18, Minn. 

BREUER, Delmar W. (M), Asst. Prof.— 
Mechanics, USAF Inst. of Tech., W-P AFB, 


Ohio. 
BREUHAUS, W. O. (M), Asst. Head, Flight 
Research Dept., Cornell Aero. Lab., Inc., 


Buffalo, N.Y. Mail: Mill St., RFD, East 
Aurora, N.Y. 

BREW ER, Given Ankeny (M), Cons. Engr., 
P.O. Box 157, Marion, Mass. Mail: Piney 


Po nt. Marion, Mass. 
BREWER, Roger P. (TM), Sr. Engr., Plant 
Engrg. Dept., Goodyear Aircraft Corp., Akron, 


— Mail: 761 N. Howard St., Akron 10, 
BREWER, Walter, Jr. (M), Principal Engr., 
Cornell Aero. Lab., Buffalo, N.Y. Mail: 
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Voice Communication plus Control 


Voicon features One Central Control for all Functions 


Particularly Designed for Airlines; 
Useful for Industrial Applications. 


Can also be used over microwave or power line carrier chan- 
nels and for frequency or pulse duration type telemetering. 


Voicon Features 


1 RELIABILITY 

All VOICON Terminals have fail- 
safe circuits. Components are conserva- 
tively rated for continuous, uninterrupted 
duty. The control circuits cannot be dis- 
turbed by voice frequencies. 


2 FIDELITY 

Full frequency range from 300 to 
2500 cps for intelligible, two-way voice 
communication. No “slot” filters used. 


FLEXIBILITY 
In addition to two-way voice com- 
munication, VOICON Transmitter Ter- 
» minal can be supplied with single, dual 
or triple control frequencies. VOICON 
Receiver Terminal may be single or dual 
control units. The third control frequency 
is used when the same function is desired 
at separate remote stations. 


4 FULLY EQUIPPED 
Terminals include all necessary filters 
and isolation transformers for a balanced 
telephone line necessary for voice plus 
control operation. Plug-in printed circuits 
are used for tone generators. Built-in 
power supply has plug-in electrolytic 
_ filter capacitors. Blown fuse indicators 
and spare fuses included. No accessories 
required. 


Voicon 


VOICE plus CONTROL 
Terminal 


TRAFFIC 
CONTROL 
CENTER 


UNATTENDED 
RADIO 
STATION 


TELEPHONE LINE 


CAPTAIN 


MODEL 983 VOICON 
TERMINAL CHASSIS 


Model 983 is Designed for Control and 
VOICE COMMUNICATION IN BOTH DIRECTIONS 


Originally designed for airlines to 
control unattended “slave” radio sta- 
tions, the Model 983 VOICON can be 
used for any voice plus control appli- 
cation over a single pair of wires or 
microwave channel. 

Clear, intelligible voice and reliable 
control can be expected with either trans- 
mission method. Only “dry” switch or 
telephone dial contacts are needed to ac- 
tuate the equipment. At the receiving end 
two relays are employed; contacts of one 
will open and close responding to opera- 
tion of a foot switch at the transmitting 
end, while the other relay will follow the 
telephone dial pulses. By using a stepping 


relay, a great number of functions can be 
controlled at a remote station. 

The control function of the VOI- 
CON Terminal is not affected by “noise” 
or voice frequencies, as it operates on the 
frequency shift principle. It will operate 
consistently at levels as low as —40 dbm 
and is fail-safe (the relay contacts will 
stay open if the signal line opens, or a 
tube fails, etc.). Control tones are inde- 
pendent and will not affect each other. 
Two-way voice does not disturb the con- 
trol function, since the voice band-pass 
filter is essentially flat from 300 to 2400 
cps and is down more than 80 db at the 
lowest control tone frequency. 


Write for technical data and application information. 


Radio Frequency 


LABORATORIES, INC. 
Boonton 31, New Jersey, U.S.A. 


DESIGNERS AND MANUFACTURERS OF COMMUNICATIONS EQUIPMENT SINCE 1922 
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® ORDNANCE ROCKETS 
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Chemical Engineers 
Chemists 
Electronic Engineers 
Mechanical Engineers 
Physicists and 
Aeronautical Engineers 


The General Tire & Rubber Company 
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The high degree of safety and reliability 
of Aerojet-General solid-propellant rocket 
powerplants has been demonstrated by 
their repeated use on manned test sleds. 
Shown here is the Northrop sled which 
received widespread attention during de- 
celeration tests conducted at Holloman Air 
Development Center, with Lt. Col. John P. 
Stapp, USAF, subjecting himself to decel- 
eration rates up to 35 G's! 
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Power for the sled comes from six 5KS- 
4500 Aerojet-General JATOs, providing 
4500 pounds thrust each for five seconds. 
Actually developed and produced for 
assisted-takeoff of heavy carrier-based 
aircraft, the use of the 5KS-4500 on the 
Northrop sled typifies the variety of appli- 
cations for which the many existing types 
of Aerojet-General JATOs may be used. 
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JeH D-C SYSTEMS—THE CHOICE 


.-- tailored for ultra-high altitude, ultra-high-speed service 


New model Jack & Heintz d-c generators and control panels, capable of satisfying 
the most severe operational demands, are scheduled for use on two of the latest 
models of military aircraft ... complete d-c systems or individual components 
can be custom built by Jack & Heintz to meet your specific requirements. 


GENERATORS... The Jack & Heintz line of 
d-c generators now includes a series of high- 
performance machines featuring continuous 
rated load at 8000 rpm. One model has proved 
performance at 70,000 feet. The generators in this 
new series which conform to MIL-G-6162 have an 
unusually efficient straight-through air path design 
for maximum cooling . .. high-temperature insulat- 
ing materials . . . adjustable blast caps... and 
many other provisions that assure superior service. 


CONTROL PANELS... Thirty-volt d-c gen- 
erators with capacities as high as 500 amperes can 
be controlled and protected by J&H control panels 
operating with associated equipment. The panels 


meet all applicable military specifications or can 
be tailored to special requirements. 


Built for long trouble-free service, these light- 
weight control panels feature simplified installa- 
tion . . . tray or direct mounted. 


J&H panels may include any or all of the follow- 
ing functions (which can be supplied as individual 
components, if desired): remote or manual trip- 
free resetting, voltage regulator, differential volt- 
age and reverse-current relay, over-voltage relay, 
ground-fault relay, field relay, tickler resistor, 
field relay reset, field relay interlock, blocking 
rectifier, reverse-current coil and voltmeter 
test jacks. 


Jacks 
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FOR ADVANCED JET AIRCRAFT 


Subordinate, but important, components of J&H sys- 
tems include: 


FAULT-SENSING TRANSFORMERS 
AND SHUNTS 


The lightweight J&H current transformers pro- 
vide simple, trouble-free, generator and feeder 
fault protection with these major advantages: 


1. No steady state power losses. 
2. No voltage drops in the feeder cables, 
3. No breaks in the feeder cables for coupling. 


4, Resistance of cables between sensing elements 
not critical. 


OPPORTUNITIES FOR ENGINEERS 


( 


J&H electric shunts provide both metering and 
feeder fault-sensing voltages for generator control 
systems. Engineered for maximum performance, 
minimum space and weight, they can withstand 
200% overload for a full minute without damage. 
All electrical contact surfaces are silver plated; 
resistance is constant within 2% of rated value in 
any still air ambient from -55° to +95°C, 


COMPLETE FACILITIES 


J&H has complete facilities for design, develop- 
ment and testing of your special aircraft accessories 
or systems .. . production for limited or full-scale 
runs. We invite your inquiry. Write Jack & 
Heintz, Inc., 17632 Broadway, Cleveland 1, Ohio. 
Export Dept: 13 E. 40th St., New York 16, N. Y. 


There’s a promising future for electrical and mechanical engineers at Jack & Heintz. Engineering 
and research laboratories located in suburban Cleveland close to good residential areas. Many bene- 
fits include: insurance, hospitalization, medical care and liberal vacation policy. Write Manager of 
Technical and Professional Placement, today, for illustrated, descriptive booklet. 


Militasy specification numbers as used herein are for purposes of product identification only and do not necessarily imply specification conformity. 


AIRCRAFT EQUIPMENT 


©1955, Jack & Heintz, Inc. 
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POWER 


* World speed and altitude record holder for 
single stage rockets...RMI rocket powered 
Martin Viking high altitude research rocket. 


Missile boosters and sustainers 


Aircraft powerplants 


Ordnance rocket propulsion 

® Special propulsion devices 

® Launching and ejection devices 
© Auxiliary power units 

® Boundary layer control 


Another first in rocket engine design and 
performance . . . Sikorsky HRS-2 helicopter 
equipped with RMI Rotor Rocket auxiliary power. 


World speed and altitude record holder for piloted, 
aircraft... RMI rocket powered Bell XI-A. 


Like the high altitude missiles its rocket 
engines have powered, Reaction Motors, Inc. 
has covered a great distance in a short time. 
As America’s pioneer rocket engine producer, 
RMI gave this country its first practical liquid- 
propellant rocket powerplants and has 
engineered many barrier-breaking “firsts” in 


helping to keep our country strong. 


Poegress through Research 
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Denville, New Jersey 
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ISSION: TACTICAL AIR MOBILITY. Mobility of men and materiel isa vital problem in the new atomic era. So the Air Force needs a high-speed, low- MISSI 
ng combat cargo plane that can use even short, improvised runways. The new C-130 Hercules with turbo-prop power (Allison T-56 engines) will do this. Now in aisle 
yduction at Lockheed’s Georgia Division, Marietta, Ga. speed at 
F-104 Fi 
secret to 
If you were in the vicinity of Alamogordo, Inyokern, Dayton, Muroc Dry Lake or Patuxent 
River, you would hear new sounds and see strange shapes in the skies. These and other military 
research centers are constantly testing the new flight forms developed jointly by industry and the 
military—admirals, generals and thousands of officers and enlisted men. 
The unique talent of our military executives to mobilize science and industry is the Pentagon § 
entagon secret. In this fast-moving age, our defense needs are ever-changing. This requires new weapons, | Al 
new aircraft, and whole new concepts of defense. The job of planning and developing these is now 
the biggest business in the world. 
Each new defense device is designed to perform a special and difficult mission. And each origi- I 
nally presented our military executives with a major problem in planning, designing, develop- 
Secret ment and production. Typical of today’s defense problems and the machines designed to solve 
them are the products illustrated on these two pages. 
IF YOU’RE A YOUNG MAN, 17 TO 28, INVESTIGATE MILITARY AVIATION AS A CAREER 
ISSION: POWER RESEARCH. To prove how even advanced turbo-prop engines could be uedon MISSION: MISSILE SUPREMACY. Ulti- | iggy 
sting air frames designed for piston power, the Navy and Air Force selected Super Constellations (below). mate goal of the research and development at Lock | gohters 


sult : these Super Constellations are the world’s fastest propeller-driven airplanes, and are now flying for our _heed’s Missile Systems Division is a completely reliable, | the yg 
litary. Lockheed is leading the industry in turbo-prop power. Look for th v Lockheed Electra commercial broadly versatile array of guided missiles. Lockheed’s | pew T? 
nsport with this advanced power. Already ordered in quantity by Ameri Airlines, this advanced airliner | MSD has more than 2,000 topflight scientists, physicists, below) 
»mises speeds up to 100 mph faster than commercial transports now in service, and amazing new operating _ nuclear physicists, engineers and technicians covering | tion Fj 
momies for airlines. For travelers throughout the world, the Electra wi vide quicker schedules, quieter _ virtually every field of science at Van Nuys, Calif, 
nfort. Lockheed’s vast experience in turbo-prop aircraft will make possible record production schedules, | Alamogordo, N. M., and Patrick Air Force Base, Fla 
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MISSION: INTERCEPTION. (Right) This 
condensation trail is a phenomenon caused by great 
speed at high altitude—symbol of the Air Force’s new 
F-104 Fighter, the Lockheed supersonic interceptor too 
secret to photograph. 


ckheed 


AIRCRAFT CORPORATION 


California Division, Burbank, Calif. 
Georgia Division, Marietta, Ga. 
Missile Systems Division, Van Nuys, Calif. 
Lockheed Air Terminal, Burbank 
Lockheed Aircraft Service, Burbank 
LOOK TO LOCKHEED FOR 
LEADERSHIP 


MISSION: JET TRAINING. Aircraft carrier jet 
fighters require highly skilled pilots and, to train them, 
the U.S. Navy needed the world’s safest jet trainer. The 
new T2V-1, the Navy’s first carrier jet trainer (shown 
below), is a product of close Navy-Lockheed coopera= 
tion, Flying about 600 mph, it can land under 100. 
Better visibility and a raised empennage for improved 
control are other new features. 


MISSION: EARLY ENEMY DETECTION. Like climbing a mou 
tain for a better view, the Navy and Air Force “go upstairs” with radar statio 
on Super Constellations—long-range planes capable of carrying tons of 36 
radar. Result: more hours of earlier warning. Below, Navy crews at Pe: 
Harbor pass inspection near their Early Warning Super Constellation 


MISSION: COASTAL PROTECTION. No other nation has so mu 
coastline to protect from submarine or air attack. The Navy and Lockhe 
have continuously developed Neptune Patrol Bombers (P2V) for this m 
sion. In addition to high speed and long range, this plane (below) typif 
Lockheed’s leadership in the application of electronics to aircraft. 
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THIRSTY 


THROATS 


A jet engine, operating at extreme speed and 
altitude, is a thirsty throat rapidly consuming 
large quantities of fuel and air. Everything 
depends on keeping this throat fed . . . and this 
demands a Main Fuel Pump that will deliver 
without fail! Designing, developing and produc- 
ing these pumps — and other vital fuel control 
systems — “CECO” is helping America achieve 
mastery in the air. Our complete and fully inte- 
erated engineering-production team is available 
to help you. 


CHANDLER-EVANS 


DIVISION NILES-BEMENT-POND COMPANY 
WEST HARTFORD 1, CONN., U.S.A. 


PIONEER PRODUCERS OF 
JET ENGINE FUEL CONTROLS @ AFTERBURNER CONTROLS 
PUMPS @ SERVOMECHANISMS @ CARBURETORS e@ PROTEK-PLUGS 
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Where your projects are expertly engineered, precision 
Cons., manufactured, and tested under the complete control of 
seal specialists. When you specify aircraft accessories made 
BuAer, | by ADEL, you are assured all-around reliability...the 
direct result of “specialized” responsibility. 

; Thorough research, advanced engineering and sound 

Mai. | production which distinguish ApEL products have pro- 
ae } vided and will continue to provide major contributions 
a to the aircraft industry. 

a In all, whether your project calls for hydraulic & pneu- 
stint matic control equipment; anti-icing, heater & fuel 
" Mich. system equipment; engine accessories or line supports 
, Ener made by ApbEL, you can be sure that here it is in respon- 
oe _ hands...with exacting quality control at every step 
im Steel from engineering, through production, to application. 


BE Ad “Wtbe... SPECIFY 


yecialist, 
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it River, 
on ApeEv’s line of 
rch Mfg. Aircraft Equipment 
851-9951 
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dperation 
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BURBANK, CALIFORNIA - HUNTINGTON, WEST VIRGINIA 
CANADA: RAILWAY & POWER ENGINEERING CORPORATION, LIMITED 
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as 
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a i ADEL designs and manufactures aircraft accessories in the following major categories: 
ENGINE ACCESSORIES LINE SUPPORTS = 
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em = Mail: 2208 Crescent Dr., Hamp 


GARRISON, Everett W. (TM), Assoc. Engr. 
Douglas Co., Inc., Tulsa, 
Okla. Mail: 1136 . Quincy, Apt. 3, Tulsa 


20, Okla. 

GARRISON, Robert G. (TM), Flight Test 
Engr., Power Plant Sect., Douglas Aircraft 
Co., El Segundo, Calif. Mail: 8320 Pershing, 
Playa Del Rey, Calif. 

GARROW-FISHER, William (M), Design 
Engr., Prelim. Design Dept., Lockheed Air- 
craft Corp., Burbank, Calif. Mail: 5758 
Allott Ave., Van Nuys, Calif. 

oa a Wendell P. (TM), Flight Test Engr. 

he North Am. Aviation, Inc., owney, 
Cali 

GARTRELL, Donn Alan (TM), Assoc. Engr. 
—Flight Test, Lockheed Aircraft Corp., Bur- 
bank, Calif. 

GARTSEFF, Valerian N. (AF), Hayes Air- 
craft Corp., Birmingham, Ala. Mail: 616 
Manchester Lane, Birmingham 9, Ala. 

GARZON, Richard (TM), Detail Engr., Exp. 
Test Gr., Allison Div., GMC, Maywood, Ind 
— 3805 W. Washington, Indianapolis, 


GASICH, Welko E. (M), Ch., Prelim. Design 
Dept., Northrop Aircraft, Inc. Hawthorne, 
Calif. Mail: 11428 Charnock Rd., Los An- 
geles, Calif. 

GASKELL, Chester W., Jr. (M), Ch. Engr., 
ear Aircraft Div., "Santa Monica, Calif. 
Mail: 855 El Medio, Pacific Palisades, Calif 

GASSNER, Alfred A. (AF), Gen. Mer. & Ch. 
Engr., Fairchild Kinetics Div., Fairchild En 
gine & Airplane Corp., 1860 Broadway, New 
York, N.Y. Mail: 240 Central Park South, 
New York 19, N.Y. 

GASTON, George B. (AM), Sales Mer., Cre- 
ative Industries of Detroit, 3080 E. Outer 
Dr., Detroit Og Mich. Mail: 715 Parker 
Ave., Detroit Mich. 

GATEHOUSE, Wittian A., Jr. (TM), Propul- 
sion En rr. (Dept. 993), Grumman Aircraft 
Engrg. Corp., Bethpage, N.Y. 

GATELY, Lt. Donald E., USN (TM), 3 Green- 
lawn Ave., Wellestes” ‘Hills, Mass. 

GATES, Chester Robert CM) Aero. Power 
Plant Research Engr., Hq. USAF, Pentagon, 
Wash., D.C. Mail: 107 Pine Spring Rd., 
Falls Church, Va. 

GATES, Comdr. Chester W., Jr.. USN (TM). 
C.O. VF 84, NAS, Oceana, Va. Mail: 203 
65th St., Virginia Beach, 

GATEWOOD, Buford E. ab, Prof. & Head, 
Dept. of Mechanics, USAF Inst. of Tech., 
W-P AFB, omg Mail: 919 Hampshire Rd., 
Dayton 9, Ohi 

GATINEAU, Robert J. (TM), Analytical Engr., 
Hamilton Standard Div., UAC, Windsor 
Locks, Conn. Mail: Lakewood Heights, S. 
Coventry, Conn 

GATJE, George "Carlisle (TM), Graduate Stu 
dent, Rensselaer Poly. Inst., Troy, N.Y 
Mail: 109 Euclid Ave., Albany, N.Y 

GATTY, Harold (AF), Proprietor, Fiji Air- 
ways, Box 112, Suva, Fiji. 

GAUGH, William James (M), Aerodynamics 
Engr., Northrop Aircraft, Inc., Hawthorne, 
10046 S. LaSalle, Los Angeles 

ali 

GAUL, Ens. John W., a (TM), Student 
Naval Aviator, BTU-1 N, NAAS, Whiting 
Field, Milton, Fla. Mail’ 226 Hanley PI., 
Reading, Pa. 

GAUVAIN, William E. (AF), Deputy Com- 
peut Test Officer, NAMTC, Pt. Mugu, 
alif. Matl: 540 W. Highland Dr., Cama- 
rillo, Calif. 

GAVIN, Joseph G., Jr. (M), Ch. Exp. Proj 
Engr., Grumman Mo Engrg. Corp., 
Bethpage, N.Y. : 6 Endicott Dr., Hunt- 
ington, N.Y. 

GAY, Lionel O. (TM), Design Draftsman, 
A. V. Roe (Canada) Ltd., Malton, Ont., Can- 
ada. Mail: 46 Harding Ave., Weston, Ont., 
Canada. 

GAYMAN, William H. (M), Supvr., Dynamics 
Gr., Radioplane Co., 8000 Woodley Ave.. 
+ Nuys, Calif. Mail: 2136 Sunnybank 

Dr., La Cafiada, Calif. 

GAZLEY, Carl, Jr. (M), Aerodynamicist, The 
ae Corp., 1700 Main St., Santa Monica, 


GAZLEY, Richard C. (F), Dir. of Energ., 
Cleveland Pneumatic Tool, 3781 E. 77 St., 
Cleveland 5, Ohio. 

GEAN, James A. (M), Gr. Engr.—Aerody- 
namics & Dynamics, Bell Aircraft Corp., 
Fort Worth, Tex. Mail: 3401 Meadowbrook 
Dr., Fort Worth 3, Tex. 

GEARHART, Jack B. (M), Sr. Proj. Engr., 
Radioplane Co., Van Nuys, Calif. Mail: 
9004 White Oak Ave., Northridge, Calif. 

GEBHARD, David F. (M), Research Assoc., 
Forrestal Research Center, Princeton Univ., 
Princeton, N.J. 

GEBH we John G., III (TM), Pvt. 2, 
USA rmy Chemical Center, Md. 

GEBHARDT: Edwin P. (TM), Engr., Pro 
pulsion Sect., The Glenn L. Martin Co., Balti- 
more 3, Md. Mail: 5626 Northwood Dr., 
Ant. B, Baltimore 12, Md. 

GEE, Jimwah (TM), Supersonic Wind Tunnel 
Analyst- Research Sr., Dept. 95, Group 13, 
Supersonic Wind Tunnel, North Am. Avia- 
tion, Inc., Los Angeles 45, Calif. 


GEELAN, George G. (M), Principal Engr., 
Contracts Dept., Cornell Aero. Lab., 4455 


Genesee St., Buffalo, N.Y. Mail: 159 Lor- 
field Dr., Snyder 21, N.Y. 

GEER, William C. (AF), Research Chemist, 
William C. Geer Lab., P.O. Box 1258, Santa 


Barbara, Calif 

GEHRING, Richard W. (TM), Struct. Engr., 
North Am. Aviation Inc., Columbus, Ohio 
Mail: 1038 Chestershire Rd., Columbus 4, 
Ohio 

GEHRKENS, George Raymond (M), Div. Ch. 
Engr., North Am. Aviation, Inc., Columbus 
16, Ohio, M fail: 2370 Beaumont Rd., Colum- 
us 21 

GEIGER, Richard E. (TM), Engr., G-E Co., 
Schenectad y, N.Y. Mail: 603 McClellan St., 
Schenectady 4, N.Y 

GEIGNETTER, (M), Aero. Design 
Engr., Grumman Aircraft Engrg. Corp., Beth 
pages N.Y. Mail: 63 Front St., Hempstead, 


GEIMER, Robert G. (TM), Rocket Design 
Engr., Bell Aircraft Corp., Buffalo 5, NY. 
Mail: 43 Jewett Pkwy., Buffalo 14, N.Y 

GEISSE, John H. (AF), Pres., Geiss Gears, 
ete 3350 Tennyson St., N.W., Wash. 15, 


GEISSLER, Ernst D. (M), Ch.—Aeroballistics 
Lab., Guided Missile Devel. Div., Redstone 
Arsenal, Huntsville, Ala. Mail: 1711 Ala- 
bama Ave., Huntsville, Ala. 

GELB, John (M), Owner, Gelb Engrg. Co., 
201 Walbridge Bldg., Buffalo 2, N.Y. 

GELDER, Thomas F. (TM), Aero. Research 
Scientist, NACA, Cleveland-Hopkins Airport, 
Cleveland, Ohio. Mail: 1446 Lauderdale, 
Lakewood 7, Ohi 

GELLER, Edward "S$. (TM), Assoc. Engr., 
Sperry Gyroscope Co. Div., The Sperry Corp., 
Great Neck, N.Y. Mail: 150-39 72nd Dr., 
Flushing 67, N.Y. 

GELVIN, E. R. (M), Asst. Mgr.—Flight Test, 
Fairchild Aircraft Div., Fairchild Engine & 
Airplane Corp., Hagerstown, Md. 

GENETTI, Bernard K. (TM), Tech. Engr., 
G-E Co., Schenectady, N.Y. 

GENEVEY, Col. Louis Paul (M), French Air 
Ministry, Direction Technique et Industrielle, 
26 Boulevard Victor, Paris XV®*, France. 
Mail: 3 Avenue Victor Cresson, Issy-Les- 
Moulineaux, Seine, France. 

GENSEL, Theodore R. (TM), Sr. Engr. 
(Aero.), Stroukoff Aircraft Co., Inc., W. 
Trenton, N.J. Mail: Penn- Harbourton Rd., 
Pennington, N.J. 

GENTA, Lt. Comdr. John L., USN (TM), 
Class Desk Officer, Air Material Div., tg 
pane Air Force ‘Atlantic Fleet, Norfolk 11, 


GENTILE, Joseph (TM), Aero. Engr., Spe- 
cial Devic ces ee ONR, Port Washington, 
N.Y. Ma 3041 Cruger Ave., Apt. 3C, 
New York 67, N as 

GENTLES, Raiph L. 4239 Beechlawn 
Rd., Co lumbus, Ohi 

GEORGE, Gordon C. "(AM), Military Sales 
Rep. a ‘Te st Pilot, Lockheed Aircraft Corp., 
Cal Mail: 10952 McLennan 

ills, Calif. 

GEORGE, Cc. (M), Gr. Engr.—Flight 
Test, Lockheed Aircraft Corp., Burbank, Calif. 
aol 11123 Califa St., North Hollywood, 


GERARD, George (AF), Asst. Dir., Research 
Div., College of Engrg., NYU. New York 53, 
N.Y. Mail: 142 Valentine St., Yonkers 4, 
N.Y 


GERDAN, Dimitrius (AF), Dir. of Enegerg., 
Allison Div., General Motors Corp., Indi 
anapolis, Ind. Mail: 4634 N. Pennsylvania, 
Indianapolis 5, Ind. 

GERIG, 2oland (TM), Design & Devel. Engr., 
Plant 2, Standard Tube & T. I. Ltd., Wood 
stock, Ont., Canada. 

GERLACH, Dayton Odell (TM), Jr. Engr., 
Stress Dept., Douglas Aircraft Co., Long 
Beach, Calif. Mail: 4937 E. Colorado, Long 
Beach 14, Calif. 

GERMAN, Richard C. (TM), Asst. Engr., 
R&D Sect., Fuel Metering Gr., Bendix Prod- 
ucts Div., Bendix Aviation Corp., South 
Bend, Ind Mail: S. State Rd., RR. +i, 
Mishawaka, Ind. 

GERMANO, arene (TM), 25-21 95th St., East 
Elmhurst 69, N.Y 

GERMERAAD, Donald P. (AF), Ch. Engr 
Test Pilot, Convair, San Diego, Calif. Mail: 
4544 44th St., San Diego 15, Calif. 

GERO, Doane R. (AF), Div. Mer., Airborne 
Instrument Div., G. M. Giannini & Co., 55 
N. Vernon, Pasadena 8, Calif. 

GERRISH, David C. (M), Regional Mer., 


ero. Div., “Pelegraph Regulator 
Co. Mail: 6620 Telegraph Rd., Los An- 
geles 22, Cali 


GERRY, David C. (M), Mer.—T-58 Proj. 
Marketing, G-E Co., West Lynn, Mass. 

GERSCHLER, James M. (M), Div. Engr., 
Engrg. Lab., Lockheed Aircraft Corp., Bur- 
bank, Calif. Mail: 904 Sherlock Dr., Bur- 
bank, Calif 

GERSHINOWITZ, Harold (M), Pres., Shell 
pee Co., 50 West 50th St., New York 20, 

7; 


GERSTENBERGER, Walter (M), Chief Dr 
namics Engr., Sikorsky Aircraft Div., UA 
Bridgeport, Conn. 
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GERTEIS, Jerry H. (M), Ch. Engr.—Comn. 
Aircraft, Cessna Aircraft Co., Wichita, Kan 
Mail: 4005 E. Lewis, Wichita 8, Kan. 

GETHING, Dorothy Elaine (M), Jr. Engr., 
Boeing Airplane Co., Seattle, Wash. Mail: 
1120 E. Roy, Seattle 2, Wash. 

GETTEL, Eugene M. (M), Mer.—New Com. 
puter Applications, Devel. Dept., Aircraft 
Gas Turbines Div., G-E Co., Evendale 15, 
Ohio. Mail: 1706 Flora Ave., Cincinnati 31, 
Ohio. 

GETZ, Richard A. (AM), Business Mer., 
Long Range Planning & Research Div., 
Marquardt Aircraft Co., Van Nuys, Calif 
Mail: 3204 Strand, Manhattan Beach, Calif 

GEUDTNER, Walter J., Jr. (M), Aerody- 
namics Engr., Convair, San Diego, Calif. 
Mail: 3146 Clairemont Dr., San Diego 17, 


Calif. 

GEUTING, oseph T., Jr. (AM), Mar., Utility 
Airplane Council, Aircraft Industries Assoc. 
Inc., 610 Shoreham Building, Wash., 


GEYE, Richard P. (TM), Aero. Research Sci- 
entist, Lewis Flight Propulsion Lab., NACA, 
Cleveland Ohio. Mail: 10518 Parkhurst Dr., 
Cleveland 11, Ohio. 

GEYER, Leo A. (AF), Asst. Ch.—Aerody- 
namics, Grumman Aircraft Engrg. Corp., 


A 

GHASWALA, Soli K. (M), Cons. Engr. 
“Edena,” Queen’s Rd., Fort, Bombay 1, 
India. 

GHATAGE, V. M. (M), Ch. Designer, Hin. 
dustan Aircraft, Ltd., Bangalore, India. 

GIANGRANDE, George (TM), 79-54 69th Ave., 
Middle Village 79, N.Y. 

GIANNETTO, Charles (TM), Design Engr— 
Control Loading, Engrg. & Research, River- 
dale, Md. Mail: 4712 Riverdale Rd., River- 
dale, Md. 

GIANNINI, Gabriel M. (AF), Pres., G. M. 
Giannini & Co., Inc., 918 E. Green St., Pasa- 
dena 1, Calif. 

GIBBONS, Henry B. (AF), Asst. Ch. Engr., 
Chance Vought Aircraft, Inc., Dallas, Tex. 

GIBBS, Gerald D. (TM), Flight Test Instru- 
mentation Engr., McDonnell Aircraft Corp. 
St. Louis, Mo. Mail: 5952 Clemens, 
Louis 12, Mo. 

GIBBS, William Francis (AF), Pres., Gibbs 
& Cox, Inc., One Broadway, New York 4, N.Y. 

GIBSON, James O. (M), Sect. Head, Power 
Plant & Mech. Sect., Goodyear Aircraft Corp., 
Akron 15, Ohio 

Miifora D. (M), Research Engr., 

North American Aviat’'on, Downey, Calif 
Mail: 5053 Highland View Ave., Los An- 
geles 41, Calif 

GIBSON, Ronald T. (TM), Sr. Stress Engr., 
Avro Aircraft Limited, Toronto, Ontario, 
Canada. Mail: P.O. Box 82, St. James, 
Winnipeg 12, Manitoba, Canada. 

GIBSON, Samuel W. (TM), Flight Test Engr., 
Lockheed Aircraft Corp., Marietta, Ga. Mail: 
127 N. Columbia Dr., Decatur, Ga. 

GIGANTE, Joseph (M), Pres., United Consul- 
tants Co., Mais Airport, Box 175, Nor- 
wood, Ma 

GIGLIO TOS, Richard F. (TM), Proj. Engr., 
Bulova Research & Devel. Labs., Inc., Flushing 
75, N.Y. Mail: 12 Pearl St., Staten Island 
4 


GILBERT, Arthur C. (M), Cons. Engr. Mail 
20 Plaza St., Brooklyn 38, N.Y 

GILBERT, Donald D. (TM), Specialist (Engrg 
Training) North Am. Aviation, Inc., Colum- 
— Ohio. Mail: Harbor Hills, Hebron, 


hio. 

GILBERT, George W. (TM), Draftsman, 
Thieblot Aircraft Co., Inc. 4924 Hampden 
Lane, Bethesda, Md. 

GILBERT, ist Lt. Loran M., Jr. USAF (TM), 
assigned to: WADC, W-P AFB, Dayton, 
Ohio. Mail: 209 E. 48th St., Savannah, Ga 

GILBERT, Roswell W. (M), Research Dir., 
+ Elec. Instrument Corp., Newark 5, 


N.J. 
GILDEA, David J. (TM), Supvr., Aerophysics 


Dept., ’North Am. Aviation, Inc., Downey, 
er Mail: 8249 Calmosa Ave., Whittier. 
GILE, ‘Howard L. (M), Sales Engr., G-E Co. 


Wichita, Kan. Mail: 6341 Elilerts St. 
Wichita 17, Kan. 

GILL, John D. (TM), Asst. Prof., Mech. Engrg 

ept., Univ. of Miami, Corsi Gables. Fla 

Mail: Matheson Estate, Key Biscayne, Fla. 

GILL, Mellor A. (M), Patent Research Engr.. 
Manuf. Aircraft Assoc., Inc., 30 Rockefeller 
Plaza, New York 20, N.Y Mail: 42-05 
Layton St., Elmhurst 73, N.Y 

GILLESPIE, Rohert Webster (M), Staff Spe 
cialist, Preliminary Design Dept., Lockheed 
Aircraft Corp., Marietta, Ga. Mail: 170 
Johnson Ferry Rd., N.W., Sandy Springs, Ga 

GILLESPIE, Warren Jr. (M), Aero. Research 
Scientist, NACA, Langley Field, Va. Mail: 
409 Alleghany Rd., Hampton, Va. 

GILLIES, B. Allison (AF), West Coast Assoc.. 
Jones and Gillies, Inc., 1833 Jefferson Pl. 
N.W., Wash. 6, D.C. Mail: P.O. Box 5336, 
East San Diego 5, Calif. 

GILLIES, John A. (M), Ch. Engr., Canadian 
Pacific Air Lines, Ltd., Vancouver AMF, 
B.C., Canada. 

GILLIS, Clarence L. (M), Aero Research 
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AS ROSTER OF -MEMBIERS, 


Scientist, NACA, Langley Field, Va. Mazi: 
121 Tipton Rd., Warwick, Va. 
GILLMOR, E. (AM), Sales Mer., 
Inc., 110 Duffy Ave., Hicksville, 5 
GILLMOR, R. E. (AF), V-P, The “Sperry 
os aa 30 Rockefeller Plaza, New York 20, 


GILLMCRE, A. E. (M), Special Proj. Engr., 
G. Q. Parachute Co.. utd., Southampton 
England. Mail: 71 Bassett Green Rd., 
Southampton, England. 

GILLOOLY, Richard P. (TM), Proj. Dynamics 
paar. » McDonnell Aircraft Corp., St. Louis, 


GILLULY, Maj. John W. (TM), Ch., GFAE 
Distribution Sect., Procurement Div., Ha., 
AMC, W-P AFB, Ohio. 

GILMER, G. Walker, III (M), Asst. Mgr., 
Aviation De it, Arabian Am. Oil Co., 505 
Park Ave., New York 22, N.Y. 

GILMORE, Arthur W. (), Research Engr., 
Grumman Aircraft Engrg. Corp., Bethpage, 
N.Y. Mail: 63 Gladstone Ave., Bayshore, 


N.Y. 

GILMORE, Richard F. (TM), Design Beer., 
Land-Air, Inc., ~—— Wyo. Mail: 1532 
Willow, Cheyenne, 

GILMORE, Richard Wittara (TM), Instr. in 
Mech. Engrg., a A&M College, Still- 
water, Okla. Rt. 2, Stillwater, Okla. 

GILNACK, Cpl. Ir, USAF (TM), 
Montauk AFB, Montauk, N.Y. Mail: 532 
N. Spring St., Naugatuck, Conn. 

GILPIN, W. .W. Roy (TM), Proj. Supvr., 
Production Engrg., AVRO Aircraft Ltd., 
—, Ont., Canada. Mail: 429 Melrose 

Ave., Toronto 12, Ont., Canada. 

GILRUTH, Robert R. (TM), Asst. Ch. of Re- 
search, NACA Labs., Langley Field, Va. 
Mail: Seaford, 


Va. 

GILSON, Robert D. (M), Asst. Ch. of Prod. 
Engrg., Fairchild Aircraft Div., Fairchild 
Engine & Airplane Corp., Hagerstown, Md. 
Mail: 1324 Fairchild Ave., Hagerstown, Md. 

GILTNER, Theodore A. (M), Struct. Dy- 
namics Engr., The Glenn L. Mart'n Co., 
Baltimore, Md. Mail: 238 N. Lehigh St., 
Tamaqua, Pa. 

GIMBEL, Col. Richard (AM,HA), Prof. of 
Air Science, Yale Univ., New Haven, Conn. 
Mail: 801 Forest Rd., New Haven, Conn. 

GINTER, Henry Alvin (TM), Field Service 
Engr., Boeing Airplane Co., Seattle, Wash. 
Mail: 3952 Pilgrim St.; Seattle 18, Wash. 

GIONFRIDDO, Maurice P. (TM), Aero. Engr., 
6520th Maint. & Supply Gr.—CREOM, L. 
G. Hanscom AFB, Bedford, Mass. Mail: 51 
Hancock Ave., Medford 55, Mass. 

GIPE, Jack R. (M), Dynamic Test Engr., 
Flight Test Sect., Chance Vought Aircraft, 
Inc., Dallas, Tex 

GIPSON, James D. (TM), Jr. Designer, Good- 
year Aircraft Corp., Litchfield Park, Ariz. 
Mail: 1010 N. 25th St., Phoenix, Ariz. 

GIRARD, cg * F. (M), Ch. Eng. Test Pilot, 
Ryan Aero. Co., San Diego, Calif. Mail: 
4210 Black Mt. Rd., La Mesa, Calif. 

GIRAULT, Lawrence Joseph (M), Lead De- 
signer, Chance Vought Aircraft, Inc., Grand 
— Tex. Mail: 814 Birch St., Grand 
Prairie, Tex 

GISLER, Richard M (TM), Jr. Engr., Doug- 
las Aircraft Co., Santa Calif. Mail: 
416 Hill St., Oxnard, 

GITT, Edward (M), Design Engr., 
Piasecki Helicopter Corp., Morton, Pa. ny al : 
328 Ashwood Rd.. Springfield, Del. Co., 

GIVLER, Edwin G. (TM) , Jr. Engr. an 
man, Lockheed Aircraft Corp., Burbank, Calif. 
Mail: 13741 Louvre St., Pacoima, Calif. 

GLAD, Nicholas C. (M), Engr., Sikorsky Air- 
craft Div., UAC, Bridgeport. Conn. Mail: 
98 Margherita Lawn, Stratford, Conn. 

GLADWIN, H. Sterling, Jr. (AF), Owner- 
Mer., Maverick Motors (Cadillac- Powered 
Sport cate)» 3409 Miller Ave., Mountain 


GLASCOCK "James L. (TM), Design Engr., 
Columbia Research & Devel. Corp., 4608 
Indianola, Columbus, Ohio. 

GLASGOW, Charles S. (AF), Asst. Ch. Engr., 
Douglas Aircraft Co., Long Beach, Calif. 
ro 1928 Fox Hills Dr., Los Angeles 25, 


GLASS, Fred M. (AM), Dir. of Aviation, The 
Port of New York Authority, 111 Eighth 
Ave., New York 11, N.Y. 

GLASS, Irvine I. (AF). Research Assoc. & 
Asst. Prof. of Aero. Engrg.. Inst. of Aero- 
physics, Univ. of Toronto, Toronto 5, Ont., 
Canada. 

GLASS, James C. (TM), Engrg. Asst., Douglas 
Aircraft Co., Santa Monica, Calif. 

James B. (M), Struct. Engr., 

ee Aircraft Co., Inc., Santa Monica, 
oH Mail: 6114 S. La Brea Ave., Los 
Angeles 56, Calif. 

GLASSMAN, Irvin (M), Research -Assoc., 
ept. of eye Engrg., Princeton Univ., 
Princeton, N.J. 

GLASSON, Clyde L. (TM), Designer, Power- 
plant Gr. Convair, San Diego, Calif. Mail: 
6435 Cleo St., San Diego 15, Calif. 

GLAUSER, James E. (M), Field Engr., 
Pacific Scientific Co., 1430 Grande Vista, 
Los Angeles, Calif. Mail: 9030 E. Irwin- 
grove Dr., Downey, Calif. 

GLEASON, Richard Edward (TM), Struct. 


Engr., North 
Downey, Calif. 

GLENN, John E. (M), Controls Engr., North- 
rop Aircraft, Inc., Hawthorne, Calif. Mail: 
pe Rolling Meadows Rd., Rolling Hills, 
Cali 
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RESEARCH KEEPS ¥ ¢ Goodrich FIRST IN RUBBER 
@ 


RI 


REINFORCING 
SCREW 


Special new aviation Rivnut 
gives Tiger a longer leap 


Lane engineers decided to use 

integral wing tanks to stretch the 
range of their F11F-1 Tiger. They 
would let the single top and bottom 
aluminum skin panels that form each 
wing also serve as fuel tank walls. The 
problem was to find a blind fastener that 
could join the wing sections tightly 
enough to stand the strains of supersonic 
flight and still prevent loss of fuel. 

Working with Grumman, B. F. 
Goodrich engineers solved the problem 


by developing a new Seal-Head Rivnut 
with rubber “O” ring. The cross-section 
above shows how it works. 

The B. F. Goodrich Seal-Head Rivnut 
is installed in a hole that’s been drilled 
and countersunk in the wing skin panel. 
The Rivnut holds the sections together. 
The“O” ring makes a fuel-tight seal and 
withstands temperatures from —65°F. to 
225°F. Then a special 150,000 p.s.i. 
tensile strength screw is screwed into 
the Rivnut to reinforce it. This fastener 


has been approved for primary aircraft 
structure. 

Whatever your fastening problem, 
there's probably a B. F. Goodrich Rivnut 
that can solve it. For more information, 
write: The 
B.F.Goodrich 
Company, 
Aeronautical 
Sales, Akron, 
Ohio. 


HOW STANDARD B.F.GOODRICH RIVNUT 


WORKS: 


lL Standard Rivnut is threaded onto 2 
pull-up stud of a manual or pneu- 
matic heading tool. 


Rivnut is inserted, head firmly 3 Tool lever operates pull-up stud, 4 
* against work, tool at right angle ° 


to work. 


forming a bulge in the Rivnut shank. 


After upset, at least six Rivnut 
® threads are clean, intact, ready for 
screw attachment. 
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Shell Oil Co., 100 Bush St., San Francisco 6, 


Calif. 

HARRIS, George E. (TM), Pres., George E. 
Harris & Co., Inc., 1734 N. Hillside Ave., 
Wichita, Kan. Mail: 2050 George Washing- 
ton Blvd., Wichita, Kan. 

HARRIS, Harold R. (F), Aviation Cons. 
Mail: Old Norwalk Rd., New Canaan, Conn. 

HARRIS, Ivan E., Jr. (TM), Flight Test 
Analyst, Douglas Aircraft Co., Santa Monica, 
— Mail: 12005 Allin St., Culver City, 


HARRIS, J. S., (AM), Mer., Aviation Dept., 
Shell Oil Co., New York 20, N.Y. 
=— Lloyd (M), 114 Cherry St., Marietta, 


HARRIS, 1st Lt. Martin H., USAF (TM), 
Proj. Engr., Bomber Br., Carrier Div., Devel. 
Directorate, Air Force Special Weapons 
Center, Kirtland AFB, N.M. Mail: OMS 
Box 75, Kirtland AFB, Albuquerque, N.M. 

HARRIS, Robert J. (TM), Struct. Engr., 
ee Aircraft Engrg. Corp., Bethpage, 

N.Y. Mail: 141 Nagle Ave., New York 34, 


N.Y. 

HARRIS, Thomas A. (AF), Ch.—Stabilitv Re- 
search Div., poor Aero. ab., NACA, 
Langley Field, Va. Mail: 135 Hanover Ave., 
Hampton, Va. 

HARRIS, Thomas J. (M), Dir., Power Plant 
Engrg., Overhaul & Supply Depot, Am. Air- 
lines, Inc., Tulsa, Okla 

HARRIS, William A. (TM), Engr., General 
Electric Co., Evendale, Ohio. Mail: 3614 
Woodford Rd., Cincinnati 13, Ohio. 

HARRIS, William H. (TM), Struct. Engr., 
Republic Aviation Corp., Farmingdale, 3 
Mail: 141 Nagle Ave., New York 34, N.Y. 

HARRISON, Daniel E. (M), Sr. Aerodynami- 
cist, Goodyear Aircraft Corp., Akron, Ohio. 
Mail: 1636 Fairfax Rd., Akron, Ohio. 

HARRISON, Rear Adm.” Lloyd, USN (AF), 
Deputy and Asst. Ch., Bur. of Aero., Navy 
Dept., Wash. 25, D.C. 

HARRISON, Lloyd G. (TM), Standards Supvr., 
Link Aviation, Inc., Binghamton, N.Y. Mail: 
36 LaGrange St. Binghamton, N.Y. 

HARRISON, Neil (M), Megr.—Field Service 
and Training Dept., Lockheed Aircraft Corp., 
Burbank, Calif. Matl: 4182 Beck Ave., North 
Hollywood, Calif. 

HARRISON, Ollie R. (TM), Jr. Engr., North- 
rop Aircraft, Inc., Hawthorne, Calif. Mail: 
2314 Sichel St., Los Angeles 31, Calif. 

HARRISON, Major Robert C., USAF (TM), 
econdary Power Sect., Hq., 
A P.O. Box 1395, Baltimore 3, Md. 

HARES, David T. (TM), 1621 Raymond Hill 
Rd., S. Pasadena, Calif. 

HARROD, H. T. (M), Mer., Dept., 
Westinghouse Elec. Corp., ash, D. 
Mail: 4006 Laird P1., Chevy if "Md. 


Engr.—Aero., 
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HARRY, Paul L. (AM), Supt.—Field Serv., 


The a Corp., Great Neck, 

HARSHMAN, Daniel L. (TM), yl Proj. 
Engr., Wright Aero. Div., Curtiss-Wright 
Corp., Wood-Ridge, N.J. Mail: 131 Harper 
Terrace, Cedar Grove, N.J. 

HART, Eugene M. (TM), Radar Operator for 
Nike Guided Missile System, U.S. Army. 
Mail: 3406 E. Vienna Rd., Clio, Mich. 

HART, George Harrison (M), Engr., Trans- 
Sonics, Inc., ford, Mass. 

HART, Raymond (M), Tech. Dir., Saben, Hart 
& Partners, Ltd., “‘Jubilee House,” 207/213 
Oxford St., London, W.1, England. Mail: 
“Ormdale, ”” 31 —* Crescent, Finchley, 
N.3, London, England. 

HART, Thomas J. (M), Struct. Engr., Prel. 
Design Analysis Gr., North Am. Aviation, Inc., 
Downey, Calif. Mail: 6300 W. 79th St., Los 
Angeles 45, Calif. 

HARTENBERG, Richard S. (M), Assoc. Prof. 

Mech., Northwestern Univ., Tech. 

Inst., Evanston, 

HARTLEY, Croydon H. (M), Sales Dir., 
Servomechanisms, Inc., Garden City, a 
Mail: P.O. Box 86, East Moriches, N.Y. 

HARTLEY, J. B. (M), Regional Field Engrg. 
Mer., Lord Mfg. Co., Los Angeles 28, Calif. 


Mail: 1736 Thurber PL, Burbank, Calif. 
HARTLEY, Max E. OD, Design Engr., 
Fletcher Aviation Corp., Rosemead, Calif. 


Mail: 8169 Blewett St., South San Gabriel, 


Calif. 

HARTLEY, Richard M. (TM), Test Engr., 
Supersonic Wind Tunnels Br., David Taylor 
Model Basin, Dept. of the Navy, Wash. 7, 
D.C. Mail: 9719 Montauk Ave., Bethesda 


14, Md. 

HARTLIEB, Robert J., Jr. (TM), Aero-Elec. 
Engr., (On Leave of Absence), Hughes Air- 
cratt Co., Florence & Teale, Culver City, 


Calif. 

HARTLINE, David A. (TM), “Engineer,” 
TWA, Overhaul Base, Kansas City, Kan. 
Mail: 4902 W. 78th Terr., Prairie Village 15, 


Kan 
HARTLINE, Paul A. (TM), Proj. Engr., Trans 
World Airlines, Kansas City, Kan. Mail: 
Route 2, Box 142H, Parkville, Mo. 
HARTMAN, Creighton D. (M), Devel. Engr., 
Marquardt Aircraft Co., Van Nuys, Calif. 
Mail: ir Coldwater Cyn., North Holly- 
wood, Ca 
HARTMAN, ‘Edwin P. (M), Western Coordi- 
nator, NACA, 7660 Beverly Blvd., Los An- 
geles 36, Calif. 
HARTMANN, E. C. (AF), Ch., Engrg. Design 
Aluminum Research Labs., Aluminum 
Co. of Am., Box 772, New Kensington, Pa. 
HARTMANN, John (TM), Designer, Elo De- 
velopment Co., 29-36 41st Ave., Long Island 


City, N.Y. 
HARTNETT, James P. (TM), Asst. Prof. of 
Mech. Engrg., Univ. of Minn., Minneapolis, 


Minn. 

HARTUNG, Walter M. (AF), V-P—Dir. of 
Training, Academy of Aeronautics, La Guardia 
Airport, he ag N.Y. Mail: 145 E. Clinton 


Ave., Tenafi 
HARTY, Richard (TM), Aero. 
Van Nuys, Calif. 


Marquardt Aircraft Co., 
nae 10048 Montgomery, Granada Hills, 
HARVEY, Charles E., Jr. (TM), Test Engr., 
Fuel System Lab., Chance Vought Aircraft, 


Engr., 


Inc., Dallas, Tex. Mail: 3224 Raleigh St. 
Apt. C, Dallas, Tex 
HARVEY, Emil K. “ (AF), Vice-Pres., Pan 


Am. Employment Agency, Inc., 180 Broad- 
way, New age Mail: 55 Tiemann 


HARVEY, Asst. Mgr., Exp. 
Mfg. Div., Curtiss-Wright orp., 00! 
N. Mail: 361 Walnut St., W est- 


N.J. 
HARVEY, Hugh (M), Aviation Supvr., Shell 
Oil Co., 50 W. ist. York 20, N.Y. 
HARVEY, Ray W. (M), Supvr. Performance 
& Analysis Sect.; Tarboict r., Engine Test 
Facility, AEDC, ARO, Inc., Tullahoma, Tenn. 
Mail: 1507 Kefauver Drive, Manchester, Tenn. 
HARVEY, Walter L. (TM), 3193 S. Barring- 
Los Angeles 34, Calif. 


HARVIE, Thomas A. (M), Proj. Engr., 
Canadair, Ltd., Montreal, Que., Canada. 
Beverley Ave., Montreal 16, Que., 


Can 

HASERT, Chester (M), Exec. Secy., Scientific 
eg Bd., Hq. USAF, Wash, 25, D.C. 
Mail: 1300 N. Sent Bt. Arlington 9, Va. 

HASKELL, Clifton Roy (M), 206 Clerk St., 
City N. 

HASKELL, F. Richard (TM), Asst. Engr. “A,” 
Northrop Aircraft, Inc., Hawthorne, Calif. 
Mail: 1126A 5th St., Manhattan Beach, Calif. 

HASKELL, Nelson j. (M), << ‘Sperry 
Gyroscope Co., Great Neck, N.Y 

HASKINS, Robert (M), Haskins & Co., 1711 
Ellen Rd., Richmond 20, Va 

HASLETT, Major Hugh J., USAF (TM), Ch. 
— & Requirements Sect.—Indust. Equip. 

Br., Production & Resources Div., Hq. AM 
ag AFB, Ohio. Mail: Normandy Farms 
Box 297A, Dayton 9, Ohio 
HASSELBECK, Raymond A. (TM), 52 Ramona 
Buffalo 20, N.Y. 
HASSETT, Robert J. (), 


Project Stress 


AERONAUTICAL ENGINEERING REVIEW 


Engr., Piasecki Helicopter Corp., Morton, Pa. 
Mail: R.D. 4, West Chester, Pa. 

HASSIG, Herman J. (M), Dynamics Engr., 
Lockheed _Aircraft Corp., Burbank, Calif. 
Mail: 8 Skouras Dr., Canoga Park, Calif. 

HASTINGS, Donald F. (M), Sr. Engr., Eclipse- 
Pioneer Div , Bendix Aviation Corp., Teter- 
boro, N.J. Mail: Haverstraw Rd., Suffern, 


HASTINGS, Samuel M. (M), Physicist, NOL, 


White Oak, Silver Spring, Md. Mail’: 110A 
Ames Rd., Silver Spring, Md. 

HATCHER, Winnie M. (TM), Advanced 
Mathematician, North .. Aviation, Inc., 
: eer 16, Ohio. Mail: 326 Virginia Lee 


#7, Columbus 9, Ohio. 
HATELEY, James C. (M), Sr. 
dynamics, Aerophysics Lab., North Am. Avia- 
aha Inc., Downey, Calif. 
AUCK, Vernon D. (M), Factory Mgr., Friez 
Div., Bendix Aviation Corp., Bal- 
timore 4, Md. Mail: 427 Alabama Rd., Tow- 


son, Baltimore 4, Md. 
HAUGAN, Prt. Gregory T. (TM), Hq. Btry., 
Bn., Fort Bliss, Tex. 


247th F.A. Msi. 
as ik Virieh (M), Assoc. Prof. of Aero., 
} Monterey, 
if. 


Naval Postgraduate School, 
HAUPTMAN, Frederic (M), Proj. Engr., 
Kollsman In strument Corp., Elmhurst, N is 
oo: 64-25 Dieterle Crescent, Rego Park 74, 


HAUS, Frederic Charles (AF), Prof.—Aerody- 
namics, University of Ghent, University of 
Liege. Mail: 99 rue Colonel Chaltin, Uccle, 
Brussels, Belgium. 

HAUSER Cavour H. (M), Aero. Research 
Scientist, NACA, 21000 Brookpark Rd., Cleve- 
land, Ohio 

HAUSER, George H., Jr. (M), Rep., Arma 
Corp., Roosevelt Field, Garden City, N.X. 
Mail: 29 Hilton Ave., ‘Garden City, N.Y. 

HAUSER, George H. (M), V-P, Liberty Prod- 
ucts Corp., Farmingdale, Y Mail: 29 
Hilton Ave., Garden City, N 

HAUSER, Howard M. Engineer 
McDonnell Aircraft Corp., St. Louis 3, Mo. 
Mail: 926 Peach Tree Lane, St. Charles, Mo. 

HAUSMANN, George F. (M), Asst. Ch. Re- 
search Eng Research Dept., United Air- 
craft Gane, “East Hartford, Conn. 

HAVEN, Edward G. (M), Mer., Aviation 
em General Electric Co., Schenectady 5, 


HAVEN, Gilbert P. (M), Exp. Test Pilot, 
Pratt & Whitney Aircraft Div., United Air- 
craft Corp., East Hartford, Conn. Mail: 
Knob Hill, Glastonbury, Conn. 

HAVERSTICK, Ben R: (AM), Master Sched- 
uling Mer., Lockheed Aircraft Corp., Marietta, 
Ga. Mail: 2872 Castlewood Dr. N.W., At- 
lanta, Ga. 

HAVERSTICK, S. Alexander (M), Mer., Ma- 
rine, Aviation & Transportation Engrg. West- 
inghouse Elect. Corp., Fast Pittsburgh, Pa. 

HAVILAND, Major George P., USAF (TM), 
Air Force Devel. Field Rep., NADC, Johns- 
ville, Pa. Mail: 413 Newton Rd., Hatboro, 


Pa. 
HAVILL, C. Dewey (TM), 


Engr.—Aero- 


Aero. Research 
Scientist, Ames Aero. Lab., NACA, Moffet 
Field, Calif. ~ a 22330 Holt Ave., Moun- 


tain View, Calif 
HAWE, G. Wayne (TM), Member—Tech. Staff, 
Hughes Aircraft Co., Culver City, Calif. 
9027/2 Rams Gate Ave., Los Angeles 
alif. 
HAWKES, Ellison (M), 


Dept. Mgr.—Fighter 
Flight Test, Lockh 


eed Aircraft Corp., Bur- 
= Calif. Mail: 44020 Elm St., Lancaster, 
Calif. 


HAWKES, Comdr. William M., USN (M), 
Dir., Engrg. Div., DC, Johnsville, Pa. 
HAWKINS, Harold V. (AF), Asst. Dir., Cook 
Research Labs., 8100 Monticello, Skokie, Ill. 
ail: 2039 75th Ct., Elmwood Park, Ill. 
HAWKINS, W. Kent ™), Adm. Engr., En- 
gine Accessories Div. .» The Parker Appliance 

Co., Cleveland, Ohio. 

HAWKINS, William M., Jr. (M), Ch. Engr., 
Special Products Div., "ACF Industries, Inc., 
30 Church St., New York, 

HAWKINS, Willis M. (M), Ch. Engr. —NMissile 
Systems Div., Lockheed Aircraft Corp., Van 
Nuys, Calif. Mail: 10456 Woodbridge St., 
North Hollywood, Calif. 

HAWES, Charles R. (M), Dep. Ch., Aircraft 
Engrg. Br., CAA, Los Angeles 45, Calif. 
—- 1822 Malcolm Ave., Los Angeles 25, 


HAWKSHAW, (TM), Ch. Engr., Field 
Aviation Co., Canada. 
HAWTHORNE, J. , Hd. Dept. of 


Aero. Engrg., Tri-State ecllece, Angola, Ind. 
HAWTHORNE, Randolph (AM), Editor, Avi- 
ation Age, Conover-Mast Publications, Inc., 
205 East 42nd St., New York 17, N.Y. Mail: 
Hickory Kingdom Rd., RD #1, Bedford, 


HAWTHORNE, William Rede (M), Hopkin- 
son & Imperial Chemical Industries Prof. of 
Applied Thermodynamics, Univ. 
of “kh Cambridge, Engl 


HAY, Carl W. (TM), 138 W. tise St., Haw- 
thorne, Cali 
HAYDEN, Harold J. (TM), Struct. Engr., 


Boeing Airplane Co., Seattle 14, Wash. Mail: 
1456 92nd N.E., Bellevue, Wash. 
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HAYDEN, Lt. James Stuart, USAFR (TM). 
Mail: Box 978, Clinton, Miss. 

HAYES, Clyde (TM), Aero. Research Scientist, 
NACA, Langley Field, Va. Mail: 337 Frost 
Ct., Hampton, Va 

HAYES, George Thomas (TM), Mgr.—Wash. 
Office, Stanford Research Inst. Suite 308, 711 
14th St., N.W., Wash. 5, D.C. 

HAYES, Robert Byron (TM). Mail: 27 
St.. San Diego 17, Calif. 

HAYES, Robert D. (TM), Engr. “B,” Colum- 
bia- Geneva Steel Co., Salt Lake City, Utah. 
oo: 1148 E. ist So. St., Salt Lake City 2 


HAYES, Roscoe C., Jr. (TM), Engrg., Rep. at 
RAC emco Aircraft Corp., Dallas, Tex. 
Mail: 1122 Kings Hwy., Apt. 7, Dallas, Tex. 

HAYES, Wallace D. (M), Assoc. Prof. of 
Aero. Engrg., Princeton Univ., Forrestal 
Research Center, Princeton, N.J. 

HAYMAN, Richard L. (M), Partner, Haskel 
Engrg. Assoc., 1236 S. Central Ave., Glendale, 


Calif. 

HAYMAN, Thomas (TM), Stress Engr., Avro 
Aircraft Ltd., Malton, Ont., Canada. Mail: 
2175 Avenue Rd., Apt. 5, Toronto, Ont., 


Canada. 

HAYNES, William B., Jr. (TM), Design 
Engr., Republic Aviation Corp., Farmingdale, 
33-40 Murray Lane, Flushing 
54 


HAYOS, Fred G. (TM), Thermodynamicist 
“A,” Northrop Aircraft, Inc., Hawthorne, 
ry Mail: 2419 W. 115 Pl., Inglewood 4, 


lif. 
HAYS, Rotor Research, Rte. 1, 


Lawrence, K 

HAYWARD, Capt. John T., USN (AF), 
Comdr.—Naval Ord. Lab., White Oak, Md. 

HAYWARD, Ralph (TM), Engr., Canadair 
Ltd., Montreal, Canada. Mail: Clermont 
Blvd., L’Abord a Plouffe, P.Q., Canada. 

HAZEN, David C. (M), Asst. Prof., Princeton 
Univ., Princeton, N.J. 

HAZEN, John W. (M), Cons. Engr., 1433 
Edgecliff Dr., Los Angeles 26, Calif. 
HAZEN, Ronald M. (F), Dir. of Engrg., Alli- 
son Div., GMC, Indianapolis 6, Ind. Mail: 
527 W. 46th St., re 8, Ind. 

HAZLETT, W. D. (M), Manufacturers Rep., 
1444 Cory Dr., Dayton 6, Ohio 

HEAD, Richard M. (M), Prof. of Aero., U. S. 
Naval Postgraduate School, Monterey, Calif. 

HEAD, Robert E. (M), Proj. Gr. Engr. (Aero- 
dynamics), McDonnell Aircraft Corp., St. 
Louis, Mo. Mail: 6629 Thurston Ave., 
Berkeley 21, Mo. 

HEADY, Roy T. (TM), Test & Devel. Engr., 
Engrg. Div., Chrysler Corp., Detroit, Mich. 
Mail: 3726 Norbert, Hazel Park, Mich. 

HEALD, Ervin Ross (AF), Design Specialist— 
Aerodynamics, Douglas Aircraft Co., Inc., El 
Segundo, Calif. Mail: 815 El Medio, Pacific 
Palisades, Calif. wee: 

HEALD, Roy H. (AF), 6201 Utah Ave., N.W., 
Wash. 15, D.C. 

HEALY, Capt. Bradford C., USAF (TM), 
Student, M.I.T., Cambridge, Mass. Mail: 
6 MacArthur Rd., West Concord, Mass. | 

HEARN, D. L. (M), Ch. Engr., Temco Air- 
craft Corp., Greenville, Tex. ; 

HEARN, Hamilton D. (TM), Flight Test 
Analyst, Douglas Aircraft Co., Gt Santa 
Monica, Calif. Mail: 450231/2 N. Fig, Lan- 
caster, Calif. 

HEATH, Gloria W. (TM), Exec. Asst. to Dir., 


75 Luna 


Flight Safety Foundation, Inc., 471 Park 
Ave., New York 22, N.Y. 

HEATH, William C. (AF), Exec. Engr.— 
Marketing, Solar Aircraft Co., San Diego 


Mail: 8428 Lemon Ave., La Mesa, 


HEATON, Clyde Emerson (M), Sr. Stress 
Analyst, Aero Div., Bristol Engrg. Corp., 
Bristol, Pa. Mail: Township Line Rd. & 
Veser Lane, Willow Grove, Pa. 

HEATON, Desmond L. (TM), Assoc. Engr., 
Douglas Aircraft Co., Inc., Santa Monica, 


Calif. Mail: 2535 Kansas Ave., Santa 
Monica, Calif. 
HEATON, Thomas R. (M), Proj. Engr., Alli- 


son Div., {C, Indianapolis 6, Ind. Mail: 
2220 Winton Ave., Speedway 24, Ind. 

HEBERDING, Harold E. (TM), 2728 Wellesley 
Rd., Columbus 9, Ohio. 

HEBERT, 1st Lt. Paul E., USAF (TM), Air 
craft Observer, 3611th Observer Training 
Squadron, Harlingen AFB, Tex. Mail: 102 
N. 27th St., Harlingen, Tex. : 

HECHT, Marjorie (M), Asst. Designer, Pia- 
secki Helicopter Corp., Morton, Pa. Mail: 


Apt. B-302, Parkwood Manor Apts., Upper 
Darby, Pa. 
HECKEL, Lt. pone, (TM), R&D Staff 


Asst., WADC, FB, Ohio. 
HEDGEPETH, (M), Head, Dynamics 
& Aacemantany Sect., NACA, Langley Field, 
Va. Mail: 204 Winchester Dr. , Hampton, Va. 
DOPETE, Harry M., Jr. (TM), Liaison 
Fairchild Div., Hagerstown, 
Md. 


HEDRICK, Ira Grant (AF), Ch. Tech. Engr., 
Grumman Aircraft Engrg. Corp., Bethpagr: 
N.Y. Mail: 250 Mt. Joy Ave., Freeport, 

HEGE, Jeremiah C. (M), Proj. Supvr. —Aero- 


dynamics, Applied Physics ab., The Johns 
Hopkins Univ., 8621 Georgia ’Ave., 
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(TM Spring, Md. Mail: 4632 Woodfield Rd., gine & Aircraft Corp., Hagerstown, Md. Internatl. Airport, South San _ Francisco, 
=> oe ‘Parkwood,” Bethesda 14, Md. Mail: 151 W. King St., Waynesboro, Pa. Calif. 

ientist, | HEIFFEL, Ind Lt. Roger Wm, USAF (TM), HENDEL, James N. (TM), Exp. Test Engr., HERMAN, Kenneth R. (M), Exec. V-P, 
ae ' 2718 Ocean Ave., Brooklyn 29, Sikorsky Aircraft Div., United Aircraft Corp., Vv — Inc., 1400 Oakman Blvd., Detroit, 

HEIGHT, Lewis H. (M), Pro}. Lock- Bridgeport, Conn. 

Wash heed Aircraft Corp., Burbank, Calif. Mail: HENDERSHOT, Kenneth C. (TM), Thermo- HERMANN, Rudolf, (M), Prof., Dept. of Aero. 
8 711 ; 5357 Eagledale, Los Angeles 41, Calif. dynamics Engr., Convair, San Diego, Calif. Engre., Univ. of Minnesota, Minneapolis, 
a j HEILENDAY, F. W. (M), Research Scientist Mail: 3318 Tdlewild Way, San Diego 17, Min 
ge ( —QOperations Analysis, SAC, Hq., 8th AFB, alif. HERMES, Ray (TM), V-P—Sales, Aeronca 

una Westover Field, Mass. HENDERSHOTT, Pvt. William B., USA —_ caeme 1712 Germantown Rd., Middle- 

Col HEILICER, Bernard J. (TM), Armament Gr. (TM), Mech. Engr., Electro Mech. Lab., Ohi 
Utah, Engr., Republic Aviation Corp., Farmingdale. White Sands Proving Ground, N.M. Mail: HERNANDEZ, Alberto (TM), Ch. of Engrg. 
City 2. ie o 252-41 60th Ave., Little Neck 2442 Dale Rd., Huntingdon Valley, Pa. Inspection, Caribbean Atlantic Airlines, 
sg I ' N HENDERSON, Arthur, Jr. (TM), Aero. Re- Inc., Box 3214, San Juan, P.R. Mail: Box 
Rep. at } HEIMER, Harry J. (M), Student, Calif. Inst. search Scientist, NACA, Langley Field, Va. 424, Rio Piedras, Puerto Rico. 

Mee of Tech., Pasadena, Calif. Mail: 6334 N. HENDERSON, C. R. (AM), Assembly Con- HERON, S. D. (F), Cons. eae) Sie Whittier, 

4 Tes : Muscatel Ave., San, Gabriel, Calif. trol, Allison Div., GMC, Indianapolis, Ind. 415 Burns Dr., Detroit 14, 
of - HEINE, C. J. M), Asst. Service Megr., HENDERSON, James H. (TM), Aero. Research HERR, Frank M. (TM), ‘Gon. Marquardt 
rreatal Canadair Ltd., Meant P.Q., Canada. Mail: Scientist, NAC A, Langley Field, Va. Mail: Aircraft Co., Van Nuys, Calif. Mail: 20736 
ssn i a Wood Ave., Saraquay, PQs Canada. 143 W ythe Parkway, Hampton, Va. Roscoe Blvd., Canoga Park, Calif. 

Haskel HEINEMANN, Edward H. ( Ch. Engr., HENDERSON, Lester J. (AM), V-P, Avia- HERRESHOFF, A. G. (M), Cons. ——. Mail: 
enacts Douglas Aircraft Co., Inc., El Segundo Calif. tion Div., The Weatherhead Co., Antwerp, 473 Lincoln Rd., Grosse Pointe 30, Mich. 

, eo Mail: 431 S. Burnside Ave., Apt. 10-B, Los Ohio HERRESHOFF, J. B. (M), 1811 Chalcedony, 
Avorn j Angeles 16, Calif. HENDRICKS, Joseph L., Jr. i), Proj. San Diego 9, Calif. 

Pee HEINMULLER, John P. V. (B), Pres., Lon- Engr., Turbojet Engines, Aero. Engrg. Gr., HERRICK, Geaama P. (AM), Pres., Converto- 
‘ta. 8 = on, Watch Co., Inc., 580 5th Overhaul & Repair Dept., NAS. Norfolk plane Corp., 24 E. 80th St., New York, N.Y. 

ae} Ave., New York, N.Y Va HERRICK, Thomas J. (M), Assoc. Prof.— 

Desisn HEINRICH, ie M. (TM), Research Engr., HENDRY, Claude (TM), Design Engr., Boeing Aero. Engrg., School of Aero., Purdue Univ., 

= mo | Engrg. Research Dept., Univ. of Wichita, Airplane Co., Wichita, Kan. Mail: 2845 S. Lafayette, Ind. Mail: 1820 Sheridan Rd., 

"a | Wichita, Kan. Mail: 3829 Aloma, Wichita, Ida, Wichita, Kan. W. Lafayette, Ind. 

& Kan : HENDY, Frederick C. (TM), Cons. Engr., HERRIG, L. Joseph (M), Aaschynemicit, Joy 
amicist HEINRICH, Se G. (AF), Tech. Advisor, naa Engrg. Service, Aspen, Colo. Mfg. Co., New Phila.. Ohio. Mail: 849 
aie WADC, W-P AFB, Ohio. Mail: 4715 ENG, Donald J. (M), Owner, Don rr _ my Hardesty Ave., N.W., New Philadelphia, Ohio. 
ood . Harlou Dr Dayton 3, Ohio : eerie Old Wayzata Rd., Minneapolis 16, Minn. HERRINGTON, Herbert G., Jr. (TM), Per- 
’ | HEINZ, Richard ‘A. (TM), 221 W. Main St., HENINGER, Robert E. (TM), ngr.—Struct., sonnel Engr., Engrg. Personnel Staff, Boeing 
Rte. 1 j Carlinville, Ill. North American Aviation Inc., Columbus, Airplane Co., Seattle 5, wre, Mail: 5265 

ie HEIRICH, Charles J. (M), Research Engr., ee: Mail: 2155 Sagamore Rd., Columbus 19th Ave. NE., Seattle’ Wash. 
(AF) Lockheed Aircraft Corp., Burbank, Calif. Ohio HERRMANN, George aM), Asst. Prof. of 

me } Mail: 14024 Addison, Sherman Oaks, Calif. HENKE, Richard E. (TM), 2904 Ingleside Dr., Civil Engrg., Columbia Univ., New York 27, 

anadair tl HEISHOLT, Lt. Col. Arne Gunnar (TM), Hermosa Beach, Calif. Now. 

lermont | Asst. for Material Plans & Programming, HENKEL, E. Eugene (AM), Public Relations HERRMANN, Karl L. (M), Mgr., Herrmann 

. Royal Norwegian Air Force, Myntgt 2, Oslo, Mer., Stratos Div. “ Fairchild Engine & Air- Engrg. Co., 1405 Air Way, Glendale 1, Calif. 

rnceton Norway. Mail: Vei 598, Blokk I, Oppg. plane Corp., Bay Shore, N.Y. HERRMANN, Raymond C. (TM), 8911 Baring 
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ASSOCIATED AVIATION 


SPECIALIZING ONLY IN AVIATION INSURANCE 


for 


AIRCRAFT MANUFACTURERS ° PRIVATE PLANE OWNERS 
FIXED BASE OPERATORS - AIRLINE OPERATORS 
AIRPORT OWNERS PILOTS 


AUTOMATIC AIRLINE TRIP INSURANCE MACHINES IN OVER 250 AIRPORTS 


AND INSURANCE COUNTERS AT 


NEW YORK: Central Air Terminal ¢ East Side Airlines Terminal * West Side Airlines Terminal 
DETROIT: Willow Run * Wayne Major ¢ Greyhound Terminal 


Atlanta Cincinnati Knoxville 
Baltimore Columbus Louisville 
Boston Ft. Worth Memphis 
Charleston, W. Va. Jacksonville Miami 
Charlotte Kansas City Minneapolis 


Nashville 
Oakland 
Oklahoma City 
Philadelphia 
St. Louis 


AVIATION DEPARTMENT OF THE FOLLOWING 58 INSURANCE COMPANIES 


Alliance Assurance Company, Ltd. 
American Central Insurance Company 
American Eagle Fire Insurance Company 
The American Insurance Company 


American National Fire Insurance Company, New York 


Bankers Indemnity Insurance Company 

British General Insurance Company, Ltd. 
California Insurance Company 

Centennial Insurance Company 

Columbia Casualty Company 

Commerce Insurance Company 

Commercial Insurance Company of Newark, N. J. 
Commercial Union Assurance Company, Ltd. 
Commercial Union Fire Insurance Co. of N. Y. 
Continental Insurance Company 

Detroit Fire and Marine Insurance Company 
Federal Insurance Company 

Fidelity-Phenix Fire Insurance Company 

The Fidelity and Casualty Company of New York 
Fireman's Fund Indemnity Company 


Fireman's Fund Insurance Company 

Firemen's Insurance Company of Newark, New Jersey 
Franklin National Insurance Co. of N. Y. 

Fulton Fire Insurance €ompany 

General Accident Fire and Life Assurance Corp., Ltd. 
Girard Insurance Company of Philadelphia, Pennsylvania 
Glens Falls Indemnity Company 

Glens Falls Insurance Company 

Great American Indemnity Company 

Great American Insurance Company 

Home Fire and Marine Insurance Company 

Hanover Fire Insurante Company 

Law Union & Rock Insurance Co., Ltd. 

London Assurance (Marine) 

London & Lancashire Indemnity Company of America 
London & Lancashire Insurance Co., Ltd. 

Marine Insurance Co., Ltd. 

Massachusetts Fire and Marine Insurance Company 
Mechanics and Traders Insurance Company 


Merchants Fire Assurance Corporation 

Merchants Indemnity Corporation of New York 

The Metropolitan Casualty Insurance Company of New York 

Milwaukee Insurance Company of Milwaukee, Wisconsin 

National-Ben Franklin Insurance Company of 
Pittsburgh, Pennsylvania 

National Fire Insurance Company of Hartford 

National Surety Corporation 

Niagara Fire Insurance Company 

The Ocean Accident and Guarantee Corporation, Ltd. 

Orient Insurance Company 

Palatine Insurance Company, Ltd. 

Potomac Insurance Company of the D. of C. 

Rochester American Insurance Company, New York 

Safeguard Insurance Company of New York 

Sea Insurance Company, Ltd. 

Transcontinental Insurance Company 

Union Assurance Society, Ltd. 

United National Indemnity Company 

Vigilant Insurance Company 


HOME OFFICE - 90 JOHN STREET - NEW YORK 38, NEW YORK 


Branches: ATLANTA » CHICAGO - KANSAS CITY - DALLAS - LOS ANGELES - SAN FRANCISCO 
Organized in 1929 by Chubb & Son and Marine Office of America to underwrite Aviation Insurance 
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COMBINED SURPLUS to policyholders: $1,308,720,000. 
COMBINED ASSETS: $2,764,209,000. 
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FOR CONTROL 
proven components 
now in production 


Pressure Pickups and 
Synchrotel Transmitters 
to measure and electrically transmit 
¢ true airspeed © indicated 
airspeed ¢ absolute pressure 
log absolute pressure dif- 
ferential pressure ¢ log differ- 
ential pressure altitude 
e Mach number airspeed 


and Mach number. 


Pressure Monitors — to provide con- 
trol signals for altitude, abso- 


lute and differential pressure, 


Navigation and Control Devices 
for Missiles and Aircraft 


vertical speed, etc. 


Acceleration Monitors — for many 
applications now served by 

gyros. 

Kollsman has designed, developed and produced 

the following navigation and control systems and Pressure Switches — actuated by 
static pressure, differential 


components: 
pressure, rate of change of 
FOR NAVIGATION OR GUIDANCE static pressure, rate of climb or 
descent, etc. 
asoieiey Photoelectric Sextants for remote semi- 
CLs Motors — miniature, special purpose, 


automatic celestial navigation. 
including new designs with in- 


CL ASSHFIED Automatic Astrocompasses for precise tegral gear heads. 
automatic celestial directional reference and 
navigation. 
SPECIAL TEST EQUIPMENT 
Photoelectric Tracking Systems For many years optical and electromechanical for flight 
Kollsman has specialized in high precision tracking test observations. 
systems. 
Periscopic Sextants for manual celestial observations. Please write us concerning your 


AED | ; i : specific requirements in the field of missile 
Computing Systems to provide precise 
— data for automatic navigation and guidance, or aircraft control and guidance. 
operated by optical, electromechanical, and pressure Technical bulletins are available 


we on most of the devices mentioned. 
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Conn. Mail: 7133 Terrace, Rich- 
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“Mail: 28-D Eliza- 
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IKOLA, George H. (M), Ch. Struct. Engr., 
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In bomber defensive action Westinghouse tail turret systems pay off 
in bull’s-eyes .. . the only pay-off that is respected. 


This defense of high-performance aircraft, like the Douglas A3D 
Skywarrior, against tail attackers requires instantaneous, pin-point 
accuracy plus reliability in every component of the complex radar 
and fire control equipment. 


Air Arm radar uses high-speed sequential lobing and high-per- 
formance servos, resulting in excellent tracking accuracy. Computer 
reliability is enhanced by the use of MAGAMP* magnetic amplifiers 
and potted units ... all adding up to more than sufficient capability 


to down the fastest moving enemy aircraft. 


Since 1946, Westinghouse has been developing, designing, testing, 
and building bomber defense systems, the latest features of which are 
still classified. Current production systems are being turned out in 
quantity for the armed forces, and on-schedule deliveries have been 
made for more than a year. 


At the same time, parallel engineering development is constantly 
advancing the state of the art, working hand in hand with aircraft 
manufacturers and the military —to help you bring Tomorrow’s 
Aircraft . . . One Step Closer. Westinghouse Electric Corp., Air 


Arm Division, Friendship International Airport, Baltimore 27, Md. 
*Trade-Mark J-91026-B 


On the Air Arm firing range, Armorer C. E. Brust, Jr., Test Supervisor Norman 
Brown, and Electrical Tester W. C. Scheele check over a typical burst pattern— 
evidence of accuracy backing up the fine reputation these systems have gained. 


THE AIR ARM SYSTEMS FAMILY 
Fighter Armament Bomber Defense Flight Control 


Missile Guidance Special Purpose Systems Components 


you can BE SURE...1¢ iTS 
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Lear electro-mechanical actuators illustrated (/eft t 


ht): 288 Power Unit, 413 Linear Actuator, 435 Linear Actuator, 249 Rotary 


Actuator, 257 Power Unit, 434 Linear Actuator. For informa 


on write: LEAR INC., Grand Rapids Division, Grand Rapids, Michigan 
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Here are several of the new super-thin; smooth-silhouette electro- 
mechanical actuators designed by Lear to meet the severe envelope 
restrictions of supersonic aircraft and missiles. Lear provides high 
performance thin-type actuators in all load ranges—light, medium, 


and heavy —and for virtually every aircraft actuating requirement. 
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LOOMIS, Ralph W. (TM), Devel. Engr., Mis- 
sile Br., Chrysler Corp., Detroit 31, Mich. 
Mail: 1444 Stanley Blvd., Birmingham, Mich. 
LOOMIS, Robert C. (M), Asst. Div. Mgr.— 
Operations, Convair, Pomona, Calif. 
LOOMIS, Robert H. Assoc. Engr., Air 
Arm Div., Westinghouse Electric Corp., Bal- 
timore, Md 
LOOMIS, William F. (M), Engrg. Standards, 
Pratt & Whitney Aircraft, East Hartford, 
—_ Mail: 425 Sunsbury Rd., Bloomfield, 


LOONEY, 1st Lt. James A., USAF (TM), 
Flight Test Engr., Edwards AFB, Edwards, 
alif. 

LOPEZ, Raul (M), Instr. in Ch., Aircraft 
Maint., ICAO- TAB Mission, Apartado Postal 
2661, "Mexico City, D.F., Mexico. Mail: 
1433 N. Cherokee Ave., Hollywood, Calif. 

LOPEZ, Major Tomas (TM), Casilla 122-V, 
Valpariso, Chile. 

LOPEZ-SANCHEZ, Alejandro (TM), Maint. 
Engr., Compafiia Mexicana de Aviacion, S.A. 
Balderas 36, Mexico, D.F. Mail: Medellin 
297, Mexico 

LOPRESTI, V. F. (M), 52 Sanford Ave., 
Plainfield, N.J. 

LORENCE, Herman R. (TM), Design Engr., 
Aircraft Div. .» Hughes Tool Co. Culver City, 
Calif. Mail: 2300 Chelsea Rd., Palos Verdes 
Estates, Calif. 
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SAC—Boeing B-47 Stratojets, powered by General Electric J47's, are now accumulating thousands of engine hours a day. 


G-E J47’s pass 7 million hours, are now adding 


11,000 HOURS A DAY 


Operational data paying off in newer G-E powerplants of 
advanced design, greater performance 


General Electric J47’s installed in military fighters 
and bombers recently logged their seven millionth 
hour. And they’re now increasing this figure at the 
rate of 11,000 hours every day. By the end of this 
year, J47’s will be accumulating 12,500 hours a day! 
How is this J47 experience benefiting U.S. jet 
aircraft? First, G.E.’s accumulated know-how has, 
since 1948, resulted in a 24% more powerful non- 
augmented production engine. SFC has been 
lowered. Component improvements have length- 


ened operating life, cut minor repair (most recent 
example: the addition of ‘‘floating’’ turbine 


shrouds). 


Second benefit: this accumulation of J47 engineer- 
ing knowledge is presently paying dividends on an 
advanced engine in G-E test cells. Over 34,000 
G.E.-designed J47’s have been shipped. Indicative 
of G-E leadership in jets, G-E engines today power 


more Air Force planes than all other jet engines combined. 


232-10 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 
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TAC—North American Aviation F-86's are logging hundreds ADC—Hundreds of J47 flight hours are being logged daily 
of J47 hours a day in low-level and air superiority tactical in North American Aviation F-86D’s based at ADC stations 
training missions. across the nation. 


NAVAL AIR—J47-powered U.S. Marine Corps FJ-2 Furies, IMPROVED REHEAT, NON-REHEAT J47 MODELS. Since 1948, 
built by NAA, now have several thousand flight hours. 3000 G-E design improvements have helped siretch out 
Fury is Marine counterpart to the USAF F-86. the J47’s operating limit to 1200 hours on some models. 
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LORENZ, ist Lt. Bernard C., USAF (TM), 
Pilot. Mail: Cedar Point, E. St. Louis, IIl. 
LORENZ, George Cc. (TM), Designer 
Douglas Aircraft Co., Inc., Long Beach, Calif. 
noe 2815 Radnor Ave., Long Beach 15, 


Cal 

LORENZ, Sigmund J. (TM), Designer, Pia- 
secki Helicopter Corp., Morton, ~ Mail: 
919 12th Ave., Prospect Park, 

LORING, Samuel J. (AF), Cons. Rie. Ham- 
ilton Standard Div., UAC, Windsor Locks, 
18 Chapman Rd., West Hart- 


LOSEE. (AM), Service Engr., Republic 
Aviation Corp., Farmingdale, N.Y. Mail: 
15 Lido Pkwy., Lindenhurst, N.Y. 

LOTHROP, E. Earl (AM), Mer., Aviation 
Sect., Am. Industries Committee, 
"York, 5 Park Ave., Apt. 

I-D, New York 21, N.Y. 

LOTHROP, G. Wiitiam (M), Sr. Engr.— 
Rocket, Aerojet- General Corp., Azusa, Calif. 
Mail: 230 Santa Rosa, Arcadia, Calif. 

LOTRICK, Joseph (TM), Engr.—Flight Test, 
North Am. Aviation, Inc., Los Angeles, 
on Mail: 2812 W. 85th St., Inglewood 

LOTT, Egbert P. (M), Asst. to V-P—FIit. Opns. 
(Business Megt.), United Air Lines, Inc., 
Stapleton Air Field, Denver, Colo. Mail: 
431 St.. Denver, Colo. 

LOTT, Richard (AM), Dayton Rep., Reac- 
tion pn Inc., & Olin Mathieson Chem. 
Corp., 1300 American Bldg., a, Ohio. 

LOUDEN, Frederic A. ), Head, Aerody- 
Hyd Br., BuAer, Navy 

Wash. 25, D.C. 

LOUDENSLAGER, Oscar W. (AF), Mer., 
R&D, Goodyear Aircraft Corp., Akron 15, 
— Mail: 231 Birdwood Rd.. Akron 13, 


Ohi 

LOUDON, Thomas Richardson (M), Engrg. 
Staff, DeHavilland Aircraft of Canada, 
Toronto, Canada. Mail: 189 Sheldrake Blvd., 
Toronto, Canada. 

LOUGHRIDGE, Donald H. (AF), Dean, 

Northwestern Tech. Inst., Northwestern Univ., 
Evanston, IIl. 1920 Northland Ave., 
Highland Park, IIl. 
LOUIE, Harry (M), Standards Engr., Cana- 
dair Ltd., Montreal, Que., Canada. Mail: 
915 Bertrand St., Ville St. Laurent, Mon- 
treal 9, Que., Canada. 

LOUIS, Harry (M), Ch. Engr., Fleet Mfg., 

td.. Fort Erie. Ont., Canada. 

LOUNSBURY, Harry M. (AM), Exec. Secy., 
AHS, Inc., 2 E. 64 St., New York, N.Y. 
Mail: 19 Sachem Rd., Greenwich, Conn. 

LOUTHAN, John D. (TM), Lead Devel. De- 
olen Engr., Chance Vought Aircraft, Inc., 

P.O. Box 5907, Dallas. Tex. Mail: 3921 
Vanette Lane, Dallas, Texas. 

LOVE, Charles Carleton, Jr. (M), Sr. Ther- 
modynamics Engr., Convair, San Diego, Calif. 
oy 4467 Santa Cruz Ave., San Diego 7, 

alif. 

LOVE, Eugene S. (M), Head, 9-inch a7 
sonic Tunnel Sect., NACA, Langley AFB 

LOVE, Kenneth H. (TM), Design Engr., Con- 
Tex. Mail: 5808 Lyle St., 

ex. 

Love. Sol (M), Proj. Engr., Chance Vought 
Aircraft, Inc., Dallas, Texas. 

LOVELACE, Dr. W. Randolph, II (F), Dir., 
Lovelace Foundation for Medical Education & 
4800 Gibson Ave., Albuquerque, 

LOVETT, Capt. B. B. C., USN (TM), Bur. of 
Ord., Navy Dept., 

LOVING, Donald L. AF). Aero. Research 
Scientist, NACA, Field, Va. Mail: 
301 72nd St., Warwick, Va. 

LOVINGHAM, Joseph J. (M). Development 
Engr., Reaction Motors, Inc., Rockawav, N.J. 
Mail: 72 Wayne Blvd., Madison, N.J. 

LOVINGTON, Paul L. (TM), Supvr. of Pro- 
peller Sales, Aeroproducts Operation, Alli- 
son Div., GMC, Dayton, Ohio. Mail: Apt. 
#12, 536 Davtona Parkway, Dayton 6, Ohio. 

LOW, George M. (M). Head, Fluid Mechanics 
Sect., Lewis Flight Propulsion Lab., NACA, 
Cleveland, Ohio. Mal: 16442 Barriemore 
Ave., Middleburg Hts., Cleveland 30, Ohio. 

LOWE, Harold W. (M), Aerodynamics Engr., 
Temco Aircraft Corp., Dallas, Tex. Mail: 
1418 Lavender Lane. Arlington, Tex. 

LOWE, Walter H. (TM), Design Engr., Lock- 
heed Aircraft Corp., Burbank, Calif. Mail: 
621 E. Elmwood Ave., Burbank, Calif. 
LOWE, Warner S. (M), Flight Test Engr., 
Convair, Edwards AFB, Calif. 

LOWELL, Arthur L. (AF), Tech. Rep.— 
Guided Missiles, McDonnell Aircraft Corp., 
St. Louis 3, — Mail: 729 N. Elizabeth, 
Ferguson 21, Mo 
LOW gg Ernest H., Jr. (TM), Aerophysics 

r.. Convair, Ft. Worth, naga Mail: 
Westridge, Ft. Worth, 

LOWRIE, Walter O. (TM), Gr. a 
dynamics, The Glenn L. Martin Co., Balti- 
more 3, 7 Mail: 7113 Bristol Rd., Balti- 


more 12, M 
LOWRY, David W. (TM), Assoc. Engr., 
Martin Co., 


Struct. Dept., The Glenn L. 
Baltimore 3, Md. 
ke John G. (AF), Head. 300 MPH 9 
Foot Tunnel Sect., NACA, Langley 
Kea Va. Mail: Hornsbyville, Va. 
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LOWY, Mortimer J. (M), Struct. Engr., Doug- 
las Aircraft Co., Inc., Long Beach, Calif. 
Mail: 10336 Hasty Ave., Downey, Calif. 

LOY, Raymond E. (TM), Struct. Engr., North 
Am. Aviation, Inc., Downey, Calif. Mail: 
oe Vuelta Grande Ave., Long Beach 15, 
alif 

LUBIN, Allan L. (M), Design Engr., McDon- 
nell Aircraft Corp., St. Louis 3, Mo. 

LUBISCHER, Edward E. (M), Mer., Air 
Transport Sect., S. ig A Smith Co., York, 
Pa. Mail: RD 8, York, Pa. 

LUBLINER, Bertram (TM), Struct. Engr., 
Republic Aviation arts 99 Church h St., New 
York 7, a” Mail: 150-16 72 Rd., Flush- 
ing 67, N 

LUCAS, AS Harvey (TM), Sr. Aerodynami- 
cist, Avro Aircraft Ltd., Malton, Ont., Can- 
ada. Mail: 13 <3 tae Cres., 9th Line, 
Oakville, Ont., Cana 

LUCAS, J. Richard tim), Engrg. Designer, 
Republic Aviation Corp., Farmingdale, N.Y. 
Mail: 41 Ridgeway Blvd., Bay Shore, N.Y. 

LUCAS, Philip D. (M), Airport Requirements 
Officer, CAA, Dept. of Commerce, Wash. 25, 
3518. Porter St., N.W., Wash. 


LUCAS. Robert W. (M), Ch. of Operations— 
Wind Tunnel, Northrop Aircraft, Inc., Haw- 
thorne, C alif. boa vi 3912 Alberan Ave., 

ong Beach 8, Cal 

LUCAS, Thomas E. hi), Field Engrg. Supvr., 
Sperry Gyroscope Co. Div., The Sperry Corp., 
El Segundo, Calif. Mail: ’3612 Via La Selva, 
Palos Verdes, Calif. 

LUCCHINO, Joseph A. (M), Materials & 
Process Engr., Missiles Systems Div., Lock- 
heed Aircraft Corp., Van Nuys, Calif. Mail: 
1332 N. Martel Ave., 46, Calif. 

LUCE, David D. (TM), Dsgn. Engr., Northrop 
Aircraft, Inc., Hawthorne, Calif. Mail: 
22327 Evalyn Ave., Torrance, Calif. 

LUCIEN, René (AF), Pres. and Tech. Dir., 
Societé naaneqgid 58 rue Fénelon, Montrouge, 
Seine, Franc 

— Edward John (TM), AAM Proj. Engr., 

aval Air Missile Test Center, Point 
Mig zu, Calif. Mail: 433 West Cedar St., 
Oxnard, Calif. 


LUCKERT, Hans Joachim (M), Aerodynamics 


Research, Canadair, Ltd., Montreal, P.Q., 
Canada. 
LUCZYNSKI, Mitchell (TM), Product Test 


Engr., Ford Aircraft Engine Div., 7401 S. 
Cicero, Chicago 29, Ill. Mail: 2625 W. 
Cortel St., Chicago 22, IIl. 

LUDLOFF, J. F. (M), 5400 Fieldston Rd., 
New York 63, N.Y 

LUDWIG, George, Jr. (TM), Engrg. Drafts- 
man, Republic Aviation Corp., Farmingdale, 
ao Mail: 110-04 15th Ave., College Point 
56, 

LUDWIG, ‘John W. (M), Staff Engr., Chance 
Vought Aircraft, Inc., Dallas, Tex. 

LUDWIG, Lloyd G. (M), Research Engr., 
Douglas Aircraft Co., Inc., Long Beach, 
Calif. Mail: 5064 West 59th St., Los 


f alif. 

LUECHT, John W. (M), Head, Analytical 
Design, Guided Missile Br., Chrysler Corp., 
Detroit 31, Mich. Mail: 619 Hendrie Blvd., 
Royal Oak, Mich. 


LUECK, David W. (AF), Devel. Planning 
7 a Hq., ARDC, Box 1395, Baltimore 3, 


LUEDDE, John Clarkson (TM), Engr.—Analy- 
sis Gr., Bendix Products Div., Bendix Avia- 
tion Ind. 414 S. 

25th St., South Bend, nd. 

LUESSEN, (TM), 1520 N. Grove, 

ichit Kan 

LUETJEN, H. H. (M), Loads Aerodynamicist, 
McDonnell Aircraft Corp., St. Louis, Mo. 
Mail: 932 Highmont Dr., Ferguson 21, Mo. 

LUFF, Edward R. (TM), Test Engr., Kaman 
Aircraft Corp., Bloomfield,_ — Mail: P.O. 
Box 20, W arehouse 35 

LUKASIEWICZ, Julius’ GD: Head, High 
Speed Aerodynamics Lab., Natl. Aero. Estab., 
Montreal Rd., Ottawa, Ont., Canada. 

LUNDBERG, Bo K. 0. (F), Dir., Flygtekniska 
férsdksanstalten (The Aero. Research Inst. of 
Sweden), Ranhammarsvagen 12, Ulvsunda 1, 
Sweden. 

LUNDBY, Edward (TM), Jr. Engr., Convair, 
San Diego, Calif. Mail: 2018 Garnet St., 
San Diego 9, Calif. 

LUNDGREN, Agne T. (M), Works Mer., West- 
ern Sky Industries, Hayward, Calif. Mail: 
880 Berkeley Ave., Menlo Park, Calif. 

LUNDGREN, Arthur S. (M), we Engr., 
Struct. Sect., Douglas Aircraft 
Santa Monica, Calif. Matl: 1038 Harvard 
St., Santa Monica, 

LUNDIN, Bruce T. Ch., 
Div., Lewis Flight Propulsion 
Ohio. Mail: 7061 

Parma Heights 29, Ohio. 

LUNDQUIST, Eugene E. (F), Ch., Struct. 
Research Div., NACA, Langley Field, Va. 
Mail: P.O. Box 462, Ham ton, Va. 

LUNDQUIST, Leslie ), Aerodynamicist, 
Douglas Aircraft Co., Inc., Santa Monica, 
or Mail: 6433 Gerald Ave., Van Nuys, 
Cal; 


alif. 

LUNDQUIST, W. G. (F), V-P & Ch. Engr., 
Curtiss-Wright Corp. , Wood- Ridge, N.J. Mail: 
32 Hollis Drive, Ho-Ho- Kus, N.J. 


LUOMA, Arvo A. (AF), Aero. Research Sci- 
entist, NACA, Langley Field, Va. Mail: 
25 Sinclair Road, Hampton, Va. 

LUOTO, Reino E. (TM), Designer ‘‘A,” 
Douglas Aircraft Co., Inc., Santa Monica, 
Tg Mail: 4475 W. 64th St., Los Angeles 


alif. 

LURIE, Harold (AF), Asst. Prof. of Applied 
Mechanics, C.I.T., Pasadena 4, Calif. 

LUSK, Hilton F. (AF), Assoc. Equipment 
Engr., Equipment Dept., Div. of Highways, 
State of Calif., 34th St. & Stockton Blvd., 
Sacramento, Calif. Mail: 2633 Marshall Way, 
Sacramento 18, Calif. 

LUSK, Raymond A. (TM), Struct. Engr., 
North Am. Aviation, Inc., Downey, Calif. 
Mail: 3673-C Imperiai Hwy., Lynwood, Calif, 

LUSK, R. J. (M), Sr. Appl. Engr., Jack & 
Heintz, Inc., Cleveland 1, Ohio. 

LUSKIN, Harold (AF), Asst. Ch.—Aerody. 
namics, Douglas Aircraft Co., Ine., Santa 
Monica, Calif. Mail: 11260 Chalon Rd., Los 
Angeles 49, Calif. 

LUSTIG, Sanford (TM), Stress Analyst, 
WADC, W-P AFB, Ohio. Mail: 715 Home. 
wood Ave. .. Dayton 6, Ohio. 

a’ Cameron N. (AF), Cons. Aero. Engr., 

2 E. Van Buren St., Joliet, Til. 

LUTHER, John M. CAF) Ch., Jet Engine 
Dept., Ord. Aerovhysics Lab., onvair, 
Daingerfield, Tex. Mail: Box 136, Dainger- 
field, Tex. 

LUTHER, Kenneth R. (AM), Founder & 
Owner, The EADAR Co., Box 4091, Van 
Nuys, alif. 

LUTHER, Marvin L. (M), Proj. Engr., Jet 
Propulsion Lab., C.1.T., Pasadena, Calif. 
Mail: 853 Irving. Drive, Burbank, Calif. 


LUTTMAN, H. C. (AF), Secy., Canadian 
Aero. Inst., 304 Laurier Ave. W., Ottawa, 
Canada. 


LUTTON, Lyle (M), Plastics Co-ordinator, 
Fairchild Aircraft Div., Fairchild Engine & 
Airplane Corp., Hagerstown, Md. Mail: 
1132 Beechwood Dr., Hagerstown, Md. 

LUTTS, Carlton Gardner, Jr. 
Programming & en Engrg., G-E Co., River 
Works, Lynn, Mas 

LUTWAK, Sol (M),,. ‘Asst. Head, Loads Sect., 
Helicopter Dept., Aircraft Div., Hughes Tool 
Co., Culver City, Calif. Mail: 7613 W. 92nd 
St., Los Angeles 45, Calif. mass 

LUTZ, Chas. H. (M), Pres., Atomic Energy 
for ‘Industry, Inc., 344 Hanna Bldg., Cleve- 
land 15, Ohio. 

LUTZ, Elizabeth H. (TM), Aircraft Design 
Engr. , Lockheed Aircraft Corp. . Marietta, Ga, 
Mail: 348 Ardmore Circle N.W., Atlanta, Ga. 

LUTZ, Gerald E. (TM), 1412 "Old Eastern 
Ave., Baltimore 21, Md. 

LUTZ, Robert J. (M), “The RAND Corp., Santa 
Monica, Calif. Mail: 6433 Langdon Ave., 
MAN, Jos (M), P A tical Boat 

LY ose res., Aero-nautical Bo 
Shop, Inc., West Neck Rd., Lloyd Harbor, 
Huntington, N.Y. 

LYNAHAN, Paul W. (M), Asst. Project Engr., 
Piasecki Helicopter Corp., Morton, Pa. Mail: 
524 Maplewood Rd., Springfield, Del. Co., Pa. 

LYNAM, Frank Charles (AF), Dir. & ‘Gen. 
Mgr., The Airscrew Co. & Jicwood Ltd., Wey- 
bridge, Surrey, England. 

LYNCH, Edward (AF), Systems Engr., G-E 
Co., 40 Federal St., W. Lynn, Mass. Mail: 
31 Strathmore Rd., Wakefield, Mass. 

rt Ernest John (M), Test Engrg. Supvr., 

VRO Aircraft, Ltd., Malton, Ont., Canada. 
Mail: 36 Brookview Drive, Wilson Hts.. 
Toronto, Ont., Canada. 

LYNCH, Robert A. (M), Design Engr., Con- 
vair, San Diego, Calif. Mail: 3156 Claire: 
mont Dr., San Diego, Calif. 

LYNN, F. Dean (TM), Field Service Rep. 
United Aircraft Service Corp., Bridgeport, 
Conn. Mai: 20 W. Main St., Hummelstown, 


Pa. 

LYNN, Robert Reed (TM), Proj. Engr., Heli- 
copter Div., Bell Aircraft Corp., Ft. Worth, 
Tex. Mail: 1406 Ruth St., Arlington, Tex. 

LYNT, Lt. Comdr. Herbert E., USNR (M), 
26 Kent Ave., Hastings on Hudson 6, N.Y. 

LYON, Thoburn C. (AF), Cons. in navigation 
& cartography. Mail: 2706 Gaither St., Wash. 
21,. 

LYON, Capt. William M., USAF (TM), Stu 
dent, USAF Inst. of Tech., W-P AFB, Ohio. 

ire Lt. John M., USAF (TM). Mail: 
134 W. Gay St., Red Lion, Pa 

LYSTER, H. N. Clarence TM. “Asst. Research 
Officer, Natl. Aero. Estab., Montreal Rd., 
Ottawa, Canada. Mail: Box 23, RCAF Stn., 


Uplands, Ont., Canada. 
M 
Stanle Pres. & Ch. Engr., Stanpat 
"150-42, 12th Rd... Whitestone. 57, N.Y. 


ABRY, (TM), Flight Test Engr. 
Douglas Aircraft Co., Santa Monica, Calif. 
Mail: 3582 Veteran Ave., Los Angeles 34, 
Calif. 

MABRY, Irvin C. (M), Asst. Proj. Engr. 
Reaction Motors, Inc., Rockaway, N.J. Mail: 
748 Hilltop Tr., Box 1202, Sparta, NJ. 
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MacALLISTER, Leonard C. (TM), 
Engr., Free Flight Aerodynamics Br., Ex- 
terior Ballistics Lab., Ballistic Research Lab., 
Ord. Dept., USA, 


Aero. 


Aberdeen Provi ing Ground, 


AS ROSTER OF MEMBERS, 1955-1956 
Engr., AiResearch Mfg. Co., Div. of The Aircraft Engmie Div., Ford Motor Co., Chi- 
Garrett Corp., Los qreeis 45, Calif. cago, Ill. = 13320 Commercial Ave., 
MADDEN, Robert C. M), Test Engr., Chicago 33, 
Bendix Products Div., bende Aviation Corp., MALENE, Fe E. (TM), Jr. Design Engr., 
Md. Mail: Woodlawn, RFD 1, Aberdeen, Md. South Bend 20, Ind. Mail: 538 E. Ewing, Goodyear Aircraft Corp., Akron 15, Ohio. 

MACARTNEY, Allan 'U. (M), Sr. Engr.— South Bend, Mail: 145 Marvin Ave., Akron 2, Ohio. 
Dayton Rep., Aviation Gas Turbine Div., 
Westinghouse Electric Corp., 32 N. Main 
St., Dayton, Ohio. 

MacCALLUM, M. Alan (M), V-P & Ch. 
Engr. J. Johnson Aircraft Engrg. Co., 
Gregory wa Morris Plains, N.J. 

MacCART, Raymond D. (F), Pres., Brown 
Bros. Foundry, Inc., 46 Garden St., Stamford, 


Conn. Mail: Overbrook Dr., Stamford, Conn 
MacCARTHY, Richard W. (M), Megr., Exp. 
Fabrication Div., Radioplane Co., Van Nuys, 
Calif. Mail: 4555 Beck Ave., North Holly- 
wood, Calif. 

MacCLAIN, A. Lewis (AF), 


Install. Liaison 


Engr., P&W Aircraft Div., UAC, East Hart- 
ford _s a Mail: 68 Overlook Rd., Glaston- 
bury, 


“NEIL Cons. Engr., The 
Tex. Co., Beacon, N.Y. Mail: Fishkill, N.Y. 

MacCRACKEN, William P., Jr. (M), Attorney 
at Law, Wy National Press Bldg., Washing- 
ton 4, 

MacCREADY, Paul B., Jr. (TM), Pres. & 
Cons., Meteorology Research, Inc., 1202 E. 
Green St., Pasadena 1, Calif. 

MacDIARMID, Capt. D. B., USCG (M), 
Coast Guard Air Station, Elizabeth City, N.C. 

MacDONALD, James C. (TM), Material Re- 
view Engr., Republic Aviation Corp., Port 
Washington, N.Y. Mail: 19 Glen Keith Rd., 
Glen Cove, N.Y. 

MacDONNELL, Richard J. (TM), Flight Test 
Instrumentation Engr., Chance Vought Air- 
craft Inc., Dallas, Tex. Mail: 2519 Rolinda 
Dr., Dallas 11, Tex. 

MacDONOUGH, Edward P. (AF). Proj. Engr., 
Chance Vought Aircraft, Inc., Dallas. Texas. 
Mail: 3966 So. Better Dr., Dallas 29, Tex. 

MacDOUGALL, George F., jr. (M), Aero. Re- 
search Scientist, Langley Aero. Lab., NACA, 


Langley AFB, Va. Mail: Box 148, "Phoebus, 
Va. 

MACEY, Ralph E. (TM), Aerodvnamicist, 
Bell Aircraft Corp., Buffalo 5, N.Y. Mail: 


164 Princeton Ave.. Buffalo 14, N.Y. 

MacFARLAND, H. Wade (AM), Buyer, Rohr 
Aircraft Corp., 8200 Arlington Ave., River- 
side, Calif. Wail: 4812 Granada Ave., River- 
side. Calif. 

MacGREGOR, Charles A. 
Thermodynam: cs, Propulsion Research Corp., 
1860 Franklin St.. Santa Monica, Calif. Mail: 
9436 El Manor Ave., Los Angeles 45, Calif. 

MacGREGOR, John D. (TM), Assoc. Engr., 
Douglas Aircraft Co.. Santa Monica, Calif. 

MacGREGOR, John R., (AF), Research Co- 
ordinator, California ” Research Corp., San 
Francisco 4, Calif. Marl: Attn: A. B. John 
a, Librarian, P.O. Box 1627, Richmond, 


MacINNES, W. F. (M), Associate, Dent. of 
Energ., UCLA. Los Angeles 24, Calif. 
MACK, Charles E., Jr. (AF), Ch. of Research, 
Grumman Aircraft Engrg. Corp., Bethpage, 


MACK, Fred J., Ir. (TM), Design Engr., Lug- 
wig Honold Mfg. Co., Folcroft. Pa. Mail: 
50-5 Revere Rd., Drexel Hill, Pa. 

MACK, Leslie M. (TM), Research Engr., Jet 
Propulsion Lab., Cane Inst. of Tech., 4800 
Oak Grove Dr., Pasadena, Calif. 
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...@ Valuable new tool for designers of jet engine control systems 


The Type 6869 Pressure Ratio Switch is de- 
signed to control electrical circuits in aircraft 
systems at a specific ratio of two absolute air 
pressures. These pressure ratios are very sig- 
nificant jet engine signals which represent a 
generalized performance parameter: calibra- 
tion of the switch is independent of ambient 
operating conditions. 


Applications include use as a corrected engine 
speed switch that requires no drive pad; as a 
compressor surge control component on inlet 
guide vane or “bleed off” operation; as an after- 
burner light-off or blow-out sensing switch. 


A force balance mechanism is the heart of the 
Type 6869 Pressure Ratio Switch. The ratio 
setting is externally adjustable, and the ratio 
limits—3.0 to 5.3—can be extended by changing 
design detail. The switch has snap-action con- 
tacts DPDT and is qualification and flight tested. 


Our engineering department will gladly supply 
complete facts about the Type 6869 Pressure 
Ratio Switch. We believe that our long expe- 
rience in developing, manufacturing and testing 
jet engine control components can be of real 
service to you. Your inquiry is invited. 


SPECIFICATIONS: Pressure Ratio Switch Type 6869 


OPERATING MEDIUM: Air. MAXIMUM WORKING PRESSURE: 150 
psia high pressure; 50 psia low pressure. RATIO SETTING RANGE: 
3.0 to 4.5 and 3.6 to 5.3 — external adjustment permits 50% 
increase over nominal setting. RATIO SETTING TOLERANCE: 
+2% over a 10:1 pressure range. CONTACTS: DPDT— snap- 
action. CURRENT RATING: 1 ampere, 30 volts inductive load; 
3 amperes, 30 volts non-inductive load. AMBIENT TEMPERATURE: 
—65°F to +250°F. VIBRATION: 200 cps up to 10g. ENDURANCE: 
50,000 cycles minimum. PORTS: 7/16-20 per and 10050-4. ELEC- 
TRICAL CONNECTOR: AN3102. BELLOWS: Brass or phosphor 
bronze, plated to resist corrosion. HOUSING AND BASE: Alumi- 
num alloy. OVERALL DIMENSIONS: Height 5-9/16” +1/16”. 


MAXWELL 


MANNING 


Diameter 234”. WEIGHT: 19 ounces. 


MANNING, MAXWELL & MOORE, INC. 


AIRCRAFT PRODUCTS DIVISION » DANBURY, CONN. ¢ STRATFORD, CONN. ¢ INGLEWOOD, CALIF. 
OUR AIRCRAFT PRODUCTS INCLUDE: TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS + 


PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS * PRESSURE GAUGES 
THERMOCOUPLES * HYDRAULIC VALVES + JET ENGINE AFTERBURNER CONTROL SYSTEMS. 
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lability needed by our 


of military aircraft ... providing the ruggedness a 
mighty fighter and bomber fleets. 

Whatever your DC power requirements... gt or airborne . . . Federal’s 
unique engineering and manufacturing facilities, h ‘by the vast resources of 
the world-wide ITaT System, are ready to help y sive your problems. Write 
today to Dept. E-169. 


Telephone and Radio Compan 
INTER ONAL TELEPHONE AND TELEGRAPH CORPORATION 


A DIVISION OF 


s Mfg. Co. (Canada) Montreal, 
Electric Corp., 67 Broad St., New York 


THE 
ngeles 65, OD f 
lice, Calif 
| 
=6Toughest Fighter in the 'Sky! ho" | 
AF 
| 
P.O. Box | 
rdale, Fla 
| | 
St., Hicks 
| 
Federal 
f COMPONENTS DIVISION » 100 KINGSLAND ROAD CLIFTON, N. J. 


238 AERONAUTICAL ENGINEERING REVIEW—SEPTEMBER, 1955 

ist—Propulsion & Airconditioning, Convair, NEIHOUSE, Anshal I. (AF), Head, Spin- NEW, Capt. Noah C., 
San Dike, Calif. Mail: 7340 Cornell, La Tunnel Sect., NACA, Langley AFB, Va. Officer, Aircraft Div., 
Mesa, Cal NEILSON, James ee Jr. (TM), Supvr.— Br., BuAer, Wash., 

NALLE, Richard T., Jr. (M), Mer., Production Struct., Fairchild Aircraft Div., Fairchild 16th St., Arlington, Va. 
Aviation Turbine Div., Westinghouse Engine & Airplane Corp., Hagerstown, Md. NEWBOLD >» Fo Buy Jt. (M), 

Elec. Corp., Lester Branch P.O., Phila. 13, Pa. Mail: 53 Mealey Parkway, Hagerstown, Md. Stratos Div., Fairchild Engine 

NANEVICZ, Stanley J. (TM), Grad. Student, NEISWANDE, Robert S. (M), Head, Research Corp., Bay Sho 
of Wash. Mail: Rte. Dept., lec. and Guidance Div., Aerojet- NEWBY, Clinton T. Head, Struct. 

ley, Was General “7 Azusa, Calif. Mail: 590 Elm Sect., "Airframe Design Div., 

NANEEY. Ralph Ww. nD, Dynamicist, Com- x oe Madre, Calif. of the Navy, Wash. 25, D. 

rehensive Designers, Inc., 1649 N. Broad NEITZEL, Robert E. (M), Aerodynamic De- Bellevue Dr., Bethesda 14, Md. 
Mail: 958 Chestnut Ridge sign Engr., G-E Co., Cincinnati, Ohio. NEWBY, Henry L. (M), Western Area Supvr., 
Rd, Lockport, N.Y. NELLES, Maurice (M), Dir. of Diversifica- Aviation Gas Turbine Service Dept., 
NAPAVANCE, N. (M), 11350 Burnham St., tion & Research Faia Technicolor, Inc., egress Electric Corp., 
Los Angeles 49, Calif. Hollywood 38, Calif. 
NARAS, Richard J. (TM), Design Engr., North NELSON, Alfred M. (M), Ch. Nuclear Pro- NEWCOMB, Robert B. C. 
American Aviation Inc., Columbus, Ohio. xy Branch; Power Plant Lab., WADC Equip. Gr., Testing Div., 
Mail: 3810 W. Diversey, Chicago 47, Ill. V-P AFB, Ohio. Mail: 74 Brooklands Rd., Co., Inc., Santa Monica, 
NARDO, Sebastian V. (TM), Assoc. Prof. of Dayton 9, Ohio Pearl St., Santa Monica, Calif. 
Aero. Energ., Polytechnic Inst. of Brooklyn, NELSON, "Anthony L. oo, 53A Roycroft NEWHALL, Brig. Gen. 
Brooklyn, N.Y. Mail: 162 Charles St., Lyn- Ave. Lot 1g Beach 3, Cal 5400 W. 63rd t., Chicago, Ill. 
brook, N-Y. NELSON, Capt. Charles “USAF (TM), Ch. NEWKIRK, Burt Leroy 

NARK, C.. Je. (TM), Je. Ener., Instrumentation Sect., 6580th Test Sq. (Spec), ey" 
Aerodynamics Sect., Douglas Aircraft, El Holloman AFB, N.M. Mail: 310 Dewey Schenectady 8, N 
Segundo, i Mail: 3430 Kenwood Dr., Lane, Alamogordo, N.M. NEWLAND, James Earl (TM), Engr.—Struct., 
Corpus Christi, x. NELSON, Donald Earl (M), Sr. Structures North Am. Aviation Inc., Los Angeles, Calif. 

— Edward Michael (M), Aero. Engr., Engr., North Am. Aviation, Inc., Downey, Mail: 11500 Simms Ave., Inglewood 2, Calif. 

Co., Culver City, Calif. Calif. Mail: 6041 Atoll Ave., Van Nuys, NEWMAN, Carl S. (M), ; Y 

Mai : 904 Venezia Ave., Venice, Calif. Calif. man, Special Machinery, 
NASSIMBENE, W. G. (M), Equip. Gr. Prelim. NELSON, Donald H., Jr. (TM), Aerodynamicist New York, N.Y. 

Design Engr., Douglas ‘Aircraft Co., Inc., “A,” Lockheed Aircraft Corp., Burbank, NEWMAN, Charles J. (TM), # 

Santa Monica, Calif. Mail: 12508 Wood- ae Mail: 617 So. Bel Aire Dr., Burbank, Mechanic, USAF, 456 T.C. 

reen St., Venice, Calif. Cal Miami, Fla. Mail: 3960 
NATHAN, Robert L. (TM), Aerodynamicist, NELSON, Elijah Morris (TM), Design Engr. Miami, Fla. 

Northrop Aircraft, Inc., Hawthorne, Calif. —Armament Gr., Convair, Ft. Worth, Tex. NEWMAN, Clyde A. (M), 

ar 3767 Wellington Rd., Los Angeles 16, Mail: 1813 Virginia Place, Ft. Worth 7, Tex. Lockheed. Aircraft Corp. 

NELSON, Erik (M), Mgr.—New York, Lock- Mail: 3225 N. Marengo, 

NATHANSON, Theodore H. (TM), Grad. heed Aircraft Corp., Burbank, Calif. Mail: NEWMAN, Joseph W. (M), Air Force Oia 
Student, Harvard Univ., Cambridge 38, Mass. 745 Chrysler Bldg., New York 17, N.Y Control Rep., Marquardt 
Mail: Windsor Ave., Westmont, Que., NELSON, Howard J., Jr. (M), Proj. Engr., LAAPD, Los Angeles, 

Canada. Bendix Products Div., Bendix Aviation Corp., Delorosa St., Woodland Hills, 

NATICONE, Luigi P- SEM), 1153 22nd St., Mishawaka, Ind. Mail: 146 E. Tasher, South NEWMAN, Morris ct), 
Manhattan Beach, Bend 14, Ind. Cameron Aviation Div. 

NAUGHTON, (TM), Flight Test NELSON, M. L. (M), Mgr. of Quality Con- Tex. Mail: 515 Colquitt, 
Analyst, Aircraft Co., Inc., Santa trol, Solar Aircraft Co., 18th & Grand Ave., NEWMARE, Nathan M. (M), Research Prof. 
Monica, Mail: 6650 Bovey Ave., Des Moines, Iowa. of Struct. Engrg., Univ. 
anne. Calif NELSON, Norman E. (M), Ch. Engr., Doak NEWTON, Lt. Earl William, (TM), 
AUMANN, Donald J. (M), Gr. Leader-Mis- Aircraft Co., Inc., 22309 S. Western Ave., Aero. pos All Weather Br., WwW ADC, Wer 
ae Northrop Aircraft, Inc., Hawthorne, Torrance, Calif. 

— 5630 Sawtelle, Culver City, NELSON, Robert L. (TM), Aero. Research NEWTON, Floyd c.. 3r. (AF), ferolyeeele 
Scientist, NACA, Langley Field, Va. Mail: Engr., Douglas Aircraft 
NAUMER, Dale A. (TM), Jr. Engr.,—Exp. 220 Pine Grove Rd., Warwick, Va. gundo, Calif. Mail: 812 
Test & Devel., Aviation Gas Turbine Div., NELSON, Robert 78 (TM), Sr. Designer, Redondo Beach, Calif. 
Westinghouse Elec. Corp., Kansas City, Mo. Chance Vought Aircraft Inc., Dallas, Tex. NEWTON, Gaylord Weld 
Mail: 5845 Bellefontaine, Kansas City 30, Mo. Mail: 1718 Cherry St., Grand Prairie, Tex. Test Facility, ARO, 
hg Enoch T., USAF (TM), NELSON, Wilbur C. (AF), Chairman, Aero. Devel. Center, Tullahoma, 
Proj. Officer, B470_ES, Ha., 6th A.D., Mac- Engre. Dept., Univ. of Mich., Ann Arbor, Pickett Dr., Sa Tenn. 
aa § AFB, amg Fla. Mail: 4003 'Sham- Mic NEWTON, J. S. (M), Pres., Professional Cons., 
Fla NELSON, W. L., (TM), 1201 S. Fir Ave., 35 Ss. Raymond Ave., Pz i 

NAWOY. “‘satheny Joseph (TM), Aero. Re- Inglewood, Calif. Mail: 103461/2 Riverside Dr., 
search Engr., Mass. Inst. of Tech., Cam- NEMETH, Lawrence J. (TM), Sr. Designer, wood, Calif. 
bridge 39, Mass. Mail: 37 Rangeley Road, A. O. Smith Corp., Rochester, N.Y. Mail: NEY, Kenneth C. (TM), Student in Nuclear 
Watertown, Mass. 394 Winchester St., Rochester 15, N.Y. Engrg. Postgraduate Course, U.S. 

NAWOTKA, Henry E. (TM), Service Rep., NEMSHAK, Joseph a: (TM), P.O. Box 245, NROTC Unit, Iowa State 
Douglas Aircraft Co., Inc., El Segundo, Calif. Franklin, N.J. Towa. 

Mail: Creek Manor, California, Md. NEPHEW, William A. (TM), Asst. Engr., NEYHART, Capt. Charles A., USAF a3; 

NAWROCKI, Franz (TM), Engr., Mar- Marquardt Aircraft Co., Calif. Performance ngr., Edwards 
quardt Aircraft Co., Van Nuys, Calif. Mail: NESBITT, F. Glen (M), Asst. Sales Mgr. Mail: Box 0-247, Edwards (AFB 
9352 Van Nuys Blvd., Van Nuys, Calif. Aero. Equip. Div., Sperry Gyroscope Co., NEYLAND, C. E. (M), 

NAY, (M), Aerodynamic Engr., Great Neck, L.I., N.Y. Mail: 1 Prospect Engr., Convair, Div. of 
Douglas Aircraft Company, Inc., El Segundo, Ave., Garden City, L.I., N.Y core, Ft. Worth, Tex. 

Calif. Wildomar St., Pacific NESBITT, Marshall (M), Asst. Exec. Engr., Ft. Worth 11, Tex. 
Palisades, Calif. Douglas Aircraft Co., Inc., Santa Monica, NIAL, John A. (M), Sr. tee | Qualities & 

NAYLER, Joseph Lawrence (F), Secy., Aero. Calif. Mail: 16832 Edgar St., Pacific Pali- Demonstrations Engr., is 
Research Council; Secy., Commonwealth Ad- sades, Calif R'ver, 
visory Research Council, National NESBITT, Stanley (TM), Proj. Engr., Con- NICAS, John Andrew (M), 

Physical Lab., Teddington, Middiesex, Eng- solidated Diesel Elec. Corp., Stamford, Conn. Canadian Pacific Airlines 
land. Mail: 21 Standish Rd., Stamford, Conn. Calgary, Alberta, Canada. 


NAZIR, Phil P. 


No. Crescent Hts., Apt. 6-C, Hollywood 46, Aircraft, Inc., Hawthorne, Calif. Mail: 2319 NICHOLLS, J. Arthur (TM), Assoc. Panne 
NEAL, Donald M. (TM), VP-47, % FPO, S NESS, And h. E Aircraft 
ona M), -47, Yo , San , Andrew Kristian ech. Engr.— ichigan, Ann Arbor, 
Francisco, Sect. Head.—Filters, Avgas & Lube Oil, pene oi Detroit 19, Mic 
NEAL, Thomas E. (M), Service Engr., Kaiser NEES, Annapolis, Md. NICHOLS, "Douglas Cc. (TM), 
Aluminum & Chem‘cal Sales, 1740 Rand NESS, Thomas E. (TM), Flight Test Engr., Douglas Aircraft Co., Inc., 
Mion. Engrs. Mo.” Mail: 715: Westwoo! Mail: 10891 Kelmore St., 
, Darre . (M), Design Engr. 5 orp., St uis, Mo ai estwoo¢ Calif 
Lockh i Corp., Burbank, Calif. Dr., Clayton 5, NICHOLS, George E. (M), Proj. 
Mail: 4922 Del Monte Rd., La Cafiada, Calif. NESTEL, John <a CAM), Spec. Asst. to the rop Aircraft, e. . ane 
NEBESAR, Robert J. (AF), V-P & Ch. Engr., Pres., Avien, Inc., Woodside 77, N.Y. Mail: 4735 N. La Cafiada Blvd., La Cafiada, Mee 
Universal Moulded Products Corp., Bristol, 152-59 Jewel Ave., Flushing, N.Y. NICHOLS, Harry A. (M) 
Va. Mail: 230 Shirley Dr., Bristol, Tenn. NESTINGEN, Irvin M. (M). Ch., Aerody- las Aircraft Co., Inc., 
NEEDHAM, Robert A. (M), Assoc. Engr. & namics Div., Naval Ord. Lab.. White Oak, Mail: 4512 W. 62nd St., 
ail: 4838- unnyslope, erman aks, ilver Spring, : NICHOLS, John B. 
if. NETTLETON, J. Gilbert, Jr. (AM). Dir.— Hiller Helicopters, Palo Alto, 
Jomes R. Stress Analyst, Bell Northrop Aircraft, Inc., Park, Calif. 
ircraft Corp.. Ft. orth, Tex. a orne, Lali ’ ar 
NEFF, LeRo . (M), Proj. Engr., S NEUDECK, Gene T. (M), Sales Engr., Kaw- Warwick, Va. 
Gyroscope Dive The: neer Aircraft Products Div., Niles,’ Mich. NICHOLS, Ens. Paul M., 
Neck. N.Y. Mail:'9006 W. Shorewood Dr., Mail: 123 Huron St., Niles, Mich. dent Naval Aviator, Naval Air Basic Train 
NEFFSON Ben 5 ec eve. ep 0., incin- ine ve. any a 
“Aviation, Tuc. AS. _ Mail: Tanager Lane, NICHOLSON, Hugh G., (AD), Adina 
4 oodlawn, Cincinnati 15, io. tive Asst t t Co 
NEUMARE. Dr. Ing. 8. (AF). Sr. Prin. Sci dale Calif. Mail: 207 Ra» 
entific cer. erodvnamics ept oya tlendale 1, Calif 
Calif. Mail: 1308 Dey Glen: Aircraft Estab. British Ministry of Supply, NICHOLSON, Nick A. (AM), 
re Mei: Ridge- Industrial Engr., Zenith Plastics Co, 
moun 5 outhampton t arnborough, a ’ 
NEICE, Stanford E. (MD, Aerg, Research Sei. iuked NICKEL.’ Hal 'S., Jr. 
Field, Calif Mail: Yards Di NEVILLE, Leslie E. (M). Dir.. Armed Serv- Engr.. The Glenn L. Martin’ Co.. 
ard‘n Ur., Moun Tech Agency. Lafayette 3. Md. Mail: 3012 
NEIGHBOURS, Comar. James W., USN (M). ee = 1 ermont Ave., N.W., —— Glen (TM), 


Aero. Enere. 
Military Rd. No., Eileen 7, Va. 


(M), Consulting Engr., 1360 NESPOLO, Virgil (TM), Designer, Northrop 


D.C Eng Boeing Airpla Co., 

put. Div., BuAer, NEVINS, Clyde D. (TM), Design Engr., NICKEY, William E. (M), to the 

D.C. Mail: 3059 Fuselage Gr., Convair, A Div. of Gen. Dy- Piasecki Helicopter Corp., Morton. Pa. ail: 
namics Corp., Ft. Worth, Tex. Box 566, High Bridge, N.T. 


Calgary, Alberta, lg 


awthorne, Calif. 


(M), Ch. Research Engr. 


(AF), 30 Westover Rd. 
USNR (TM). Stu- 


207 Raymond 


Lake Ave., Cheverly, Ma. 


NIC] 
Ae 
Me 
NIC 
Er 
Co 
W 
Re 
NIC 
dy 
atl 
W 
NIC 
th 
Cl 
NIC 
bz 
N 
A 
| NIC 
A 
} Ir 
NIE 
B 
NIE 
It 
NIE 
F 
S 
2 
G 
! 
NI 
NI 
NI 
NI 
NI 
| 
| 
N 
N 
N 
N 
N 
N 


) P roj. 
Design 
1021 §, 


en, Mgr., 
Airplane 


ct. Devel, 
er, Dept. 
ail: 9717 


Supvr., 
t., West. 
geles 17, 


t. Supvr., 
Aircraft 
‘ail: 2302 


(AM), 


Emeritus, 


‘cosa Rd 


e Quality 
att Co., 
il: 22918 


Engr., 
zalveston, 


DC, W-P 


»dynamics 
» El Se 
ria 


Engine 
Engrg 
Mail: 


nal Cons., 
1, Calif. 
th Holly- 


1 Nuclear 
5. Navy, 
e, Ames, 


F (TM), 
B, Calif. 
alif. 

mics Gr. 
Dynamics 
17 Briley 


ualities & 
Patuxent 


. Supvr., 
rs) Ltd. 
918 19th 


Research 
Univ. of 
il: 19960 


Analyst, 
Segundo. 
Iver City, 


, North- 


igeles 43, 


ch Engr., 
f. Mail: 


a 
over Rd., 


Stu- 
sic Train- 
fail: 310 


dministra- 
Co., Glen- 
nd Ave., 


to V-P— 
istics Co., 


odynamics 
Baltimore 
erly, 
Service 
le, Wash. 
the Pres., 


IAS ROSTER OF MEMBERS, 


NICKLE, Ferril a (M), Budget Officer, Ames 
fare Lab. ACA, Moffett Field, Calif. 
Mal: 250 E. Ba. th Ave., Los Altos, Calif. 

NICKLES, George M. (TM), Megr., Mech. 
Eng. Dept., Resident Officer in Charge of 
Construction, U.S. Naval Test Turbine Lab., 
West Trenton, N.J. Mail: 66 Bittersweet 
Rd., Levittown, Pa. 

NICKS, Oran W. 
dynamics, Acrophysics Dent. ‘North Am. 
ation. Inc., Downey, Calif. Mail: 1252 Welton 
Way. Inglewood 3. Calif. 

NICKSON, Philip T. (M), Sect. Head, Ray- 
theon Mfg. Co., Newton, Mass. Mail: 5 
Claremont St., E. Braintree, Mass. 

NICOLAIDES, ‘John Dudley (TM), Ch. Aero- 
ballistician, Bur. of Ordnance, Dept. of 
Navy, Wash., Mail: ‘‘Woodlawn” 
Aberdeen RFD 

NICOLAYSEN, Emil, Research Asst., 
Aircraft Propulsion Lab., Engrg. Research 
Institute, Univ. of Mich., Ann Arbor, Mich. 

NIEBANCK, Charles F. (TM), 1331 Palisades 
Beach Rd., Apt. 1, Santa Monica, Calif. 

NIEDELMAN, ‘Samuel (M), Aviquipo, 
Inc., 25 Beaver St., New York 4 A 
NIELSEN, Helmer L. (TM), ‘Aero. Research 
Scientist, Ames Aero. Lab., NACA, Moffett 
Field, Calif. Mail: 308 Wisteria Dr., Palo 
Alto, Calif. 

NIELSEN, Jack Norman (AF), Aero. Research 
Scientist, NACA, Moffett Field, Calif. Mail: 
23 Quinnhill Ave., Los Altos, Calif. 
NIELSEN, Lt. Col. William C., USAF (TM). 
gaa Proj. Officer, WADC, -P 

B 

NIEMELA, Reino J. (M), Install. Engr... 
Aero Engrg. Co., Mineola, N.Y. 

NIESSING, William J. (M), Design Devel. 
Engr., The Glenn L. Martin Co., Baltimore 
3, Md. Mail: 6-H Alder Drive, Baltimore 


20, Md. 
NIETSCH, H. Erich (M), V-P—Proj. Devel., 
Robinson Aviation, Inc., Teterboro, N.J. 
Gordonhurst Ave., Upper Mont- 


N.J. 

NIKOLSEY, A. A. (AF), Prof.—Aero. Engrg., 
Princeton Univ., Princeton, N.J. 

NILES, Alfred Ss. (F), Prof. of Aero. Engrg., 
Stanford Univ., Stanford, Calif. 

NILES, Charles H. (AF), Proj. Supvr., Ap- 
lied Physics Lab., The Johns Hopkins Univ. is 
Giver Spring, Md. Mail: 3701 White Ave., 
Baltimore 6, Md 

NILSEN, Roy T. (M), Sr. Design Engr., Con- 
vair, San Diego, Calif. Mail: 755 F Ave., 
Coronado 18, Calif. 

NILSSON, J. Erik V. (M), Research Engr., 
Nydqvist & Holm AB, Trollhattan, Sweden. 
Mail: Ted (TM 16B, Trollhattan, Sweden. 

NING, Ted (TM), Proj. Engr., Aeronca 
Mfg. Corp., Middletown, Ohio. Mail: 3125 
Princeton Dr., Dayton 6. Ohio. 

NISLEY, John D. (M), Supvr., Power Plant 
Sect., Aircraft Div., Hughes Tool Co., Ter- 
minal Island, Calif. Mail: 3636 Via La 
Selva, Palos Verdes Estates, Calif. 

NISTAL, Gerard E. (AM), Advertising & 
Public Mer., The Liquidometer 
Corp., Long Island City 1, N.Y. Mail: 151- 
10 35 Ave., Flushing 54, L.I., N.Y. 

NITIKMAN, Herschel (TM), Gr. Engr.— 
Airloads & Aeroelasticity, Northrop Aircraft, 
Inc., Hawthorne, Calif. Mail: 3542 Meier 
St., Los a & Calif. 

NOBLE, John M. (M), District Mgr., Walter 
Kidde & Co., ‘ane 4845 West Exposition 
Blvd., Los Angeles 16, Calif. Mail: 726 
Holmby Ave., Los Angeles 24, Calif. 

NOBLE, Rodney (TM), Officer in Charge 
Maint., No. 482(M) Squadron, RAAF, Am- 
berley, Queensland, Australia. 

NOBLES, Charles E. (M), Sect. Mer., Devel. 
Engrg., Westinghouse Elec. Corp., Friendship 
Airport. Baltimore, 

NOEL, Robert G. (M), Sr. Engr. Struct., 
North Am. Aviation, Inc., Downey, Calif. 
eo 12471 Pleasant Place, Garden Grove, 


NOISOM, Derry D. (TM), Head, Missile Test 
& Training vs Hughes Aircraft Co., Hollo- 
man AFB 

NOKES, Lt.’ Roiand W., USAF (TM), Engrg. 
Officer, Mt. Home AFB, Idaho. Mail: Box 
886, Mt. Home AFB, Mt. Home, Idaho. 

NOLAN, James R. (AM), Sr. Design Engr., 
Convair, Ft. Worth, Tex. Mail: 3925 Med- 
ford Rd., Ft Worth, Tex. 

NOLL, Alan H. (Mt), Designer, Douglas Air- 
craft Co. Inc., Segundo, Calif. Mail: 
508 23rd St., einsee Beach, Calif. 

NOLTIMIER, Ross L. (TM), Jr. Designer, 
Trygve Hoff & Assoc., 1922 E. 107 St., 
Cleveland 6, Ohio. Mail: 27450 Euclid Ave., 
Euclid 17. Ohio 

NORCROSS, Otis P. (M), Gr. Engr., Lock- 
heed Aircraft Corp., Marietta. Ga. 

NORDGREN, Arnold W. (M), Ch. Engr. Air- 
frame Components Testing Lab., Bendix 
Products Div., Bendix Aviation Corp., South 
Bend, Ind. Mail: 1048 Goodland Ave., South 
Bend. 28, Ind. 

NORDLING, Olof Vilhelm zone (TM), Proj. 
Engr., Royal Swedish Air Stockholm 80. 
Sweden. Mail: "Solna, Sweden. 

NORDLINGER, S. G. (AF), Coneuiting Engr., 
S. G. Nordlinger. Wash. 6, D.C. Mail: 
4000 Oliver St.. Chevy Chase 15, Md. 


NORDYKE, Sam E. (M), Proj. Engr., Indus- 
trial Engrg. Research, Ft. Worth, Tex. Mail: 
919 Cedar Springs Terr., Arlington, Tex. 

NOREEN, Sheldon J. (M), Engrg. Designer, 
Rocket Propulsion Gr., North Am. Aviation, 
Inc., 6329 E. Slavson Ave., Los Angeles, 
Calif. Mail: 4811 W. 95th St., Inglewood, 


NOREN, Gunnar (M), Servo Systems Research 
Engr., Saab Aircraft Co. , Linképing, Sweden. 

NORHEIM, Torleif (TM), Aircraft Engr., 
United Airlines, Inc., San Francisco Airport, 
South San Calif 

NORMAN, George A (TM), Production Liai- 
son Engr. Sr., Lockheed Aircraft Corp., 
Marietta, Ga. Mail: 2025 Peachtree Rd., 
Ga. 

ORRIS, Eugene W. (AF), Airworthiness 
3 ., Boeing Airplane Co., Seattle 14, Wash. 
Mail: 2443 80th Ave., N.E., Bellevue, Wash. 

NORRIS, George W. (TM), 2905 Belle St., 

an Bernardino, Calif. 

NORRIS, R. Hosmer (Mt), Consulting Engr., 
General Engrg. Lab., G-E Co., 1 River Road, 
Schenectady 5, NY. Mail: 1385 Regent St., 
Schenectady 9, N.Y. 

NORSE, John (M), Design Engr., Convair, 
San Diego Mail: 5680 Ave.. 


NORSWORTHY, Edward (M), Gen. Serv. 
Supvr., Canadair, Ltd., Montreal, Canada. 
Mail: 730 Upper Belmont Ave., Westmount, 


Que., Canada. 

NORTH, Gilbert B. (M), Test Pilot, McDon- 
nell Aircraft Corp., St. Louis, Mo. 

NORTH, John Dudiey (AF), Chairman and 
Managing Dir., Boulton Paul Aircraft, Ltd., 
Wolverhampton, Staffordshire, England. 

Prop. Lab., Cleveland, Ohi 

NORTHCUTT, ‘Robert E., USAF (TM). 
Student, Industrial College " of the Armed 
Forces, Wash., 

NORTHROP, John K. (F), Engrg. Cons., 837 
Via Dela Paz, Pacific Palisades, Calif. 

NORTHRUP, John L. (M), Proj. Engr., Good- 
year Aircraft Corp., Akron, Ohio. 

NORTON, Sigmund "Jan (AF), Gen. Mer. & 
Dir., Mondex Engrg. & Sales Ltd., Toronto, 
Ont., Canada. Marl: 203 Lonsmount Drive, 
Toronto 10, Ont., Canada. 

NORVELL, Robert A. (TM), Student, 
USAFIT, W-P AFB, 

NORVELL, Robert Dean (TM), Sr. Flight 
fire’ Engr., Convair, Ft. Worth, Tex. Mail: 

4 Tex. Blvd., Ft. Worth, Tex 

NORVITZKY, Albin M. (M), I8ti Cromwood 

Baltimore 34, Md. 

NoRWwO OD, Major Howard L., Jr., USAF 
(TM), Asst. Ch., Flight Determination Lab., 
a wenn AFB, N.M. Mail: P.O. Box 799, 
Hollom: N.M 

NOTCHEFY, Ivan (M), Engr., Canadair, Ltd., 
Montreal, Canada. Mail: 1540 Stanley, Mon: 
treal, Canada. 

NORWOOD, Major Howard L., Jr., USAF 
(TM), Ch., Drone Missile Sect., Box 62, 
Holloman AFB, N.M. 

NOTESS, Charles B. (TM), Assoc. Fit. Test 
Engr., —_ Aero. Lab., 4455 Genesee St., 
Buffalo 21, N.Y. 

NOTHNAGLE, Frank C. (TM), Flight Test 
Instrumentation Engr., Chance Vought Air- 
craft, Inc., Dallas, Tex. Mail: 211 Hunting- 
ton Dr., Arlington, Tex. 

NOTHWANG, George J. (TM), Aero. Research 
Scientist, Ames Aero. Lab., NACA, Moffett 
Field, Calif. atl 2433 Newhall St., San 


ose 26, 

Rex (TM), Scientific Officer, 
The Aero. Research Inst.’ of Sweden, Ulv- 
sunda 1, Sweden. 

= Robert A. (M), Mech. Equip. Unit 

Ch., Boeing Airplane Co., Wichita, Kan. 
NOVILLE, G. O. (M), Pres., G. O. Noville & 
inc., So. Robertson Blvd., Los 
eles 35, Calif 
OXON Paul A. (M), Ch. Engr. in Charge of 
egy roe Pilots, Eclipse Pioneer Div., Ben- 
dix a Corp., Teterboro, N. 

NOYES, F. Leigh (M), Gr. Engr. Struct., The 
Glenn L. Martin Co.. Baltimore, Md. Mail: 
2805 Emerald Rd., Baltimore 14, Md. 

NOYES, John, Ye. (), Proj. Engr., Propul- 
s'on Wind Tunnel. AEDC, Sverdrup & Parcel, 
Tne.. 915 Olive St.. St. Louis. Mo 

NOZIK, Philip (TM), Investigator, Suggestion 
Comm.. Pratt & Whitney Aircraft Div., UAC, 
East Hartford, Conn. 

NUCCI, Louis M. (M), Aerodvnamicist, Re- 
public Aviation Corp., Farmingdale, 
Ma'l: P.O. Box 444, Huntington, N.Y. 

NUGENT, Lt. Col. Richard S., USAF (TM). 
Tech. Asst., Task Group 7.4, Kirtland AFB. 
Albuqueraue, N.M. Mail: 2535 Madison 
Ave., Ogden, Utah. 

NUGENT, Wilfred (M), Sr. Design Engr., 
Convair, San Diego, Calif. Mail: 3736 Gayle 
St., San Diego 15, Calif. 

NULL, ae E. (M), Physicist, WADC, W-P 
A io. 


NUMBERS, M. William (M), Power Plant 
Install., Design and Evaluation Engr., CAA, 
Wash. 25. D.C. Mail: 2813 Bellevue Ter- 
race, N.W., Wash. 7, D.C. 

NUREZ, Antonio (AF), Dir. Gen., Instituto 
Nacional de Técnica Aeronautica ‘Esteban 


239 


Terradas,”” Serrano 43, Madrid, Mail: 
Claudio Coello 88, Madrid, Espan 
NUNZIATO, Lt. Col. Ralph J: USAF (FM), 
RDC, Brussels, 


Comdr., European Office, 
Belgium. 

NUSCHKE, Lt. Charles L.,. USAF 
Instrument Pilot, Instr. School, Moody AF 
Valdosta, Ga. Mail: 2420 Oxford Dr., Val 


dosta, Ga. 

NUSSDORFER, Theodore J., Jr. (M), Research 
Engr., Arthur D. Little, Inc., 30 Memorial 
Drive, Cambridge, Mass. 

NUTT, Arthur (F), V-P—Engrg., Lycoming 
Div., AVCO Mfg. Corp., Stratford, Conn. 
Mail: 46 Beardsley Pkwy., Trumbull 18, Conn. 

NUTTALL, Leonard J. (TM), Application 
Engr., G-E Co., Lynn, Mass. Mail: Liberty 
St., Middleton, Mass. 

NUTTER, Robert D. (TM), Aero. Research 
Design & Devel. Engr., NADC, Johnsville, 
Pa. Mail: 310 Central Ave., Hatboro, Pa. 

NYENHUIS, Roger J. (TM), Student, Univ. 
of Mich., Ann Arbor, Mich. Mail: 1032 
Vaughn St., Ann Arbor, Mich. 

NYHOLM, Jack R. (TM), Aero. Research 
Scientist, NACA, Moffett Field, Calif. 

NYLUND, Thomas C. (TM), Aerodynamicist 
—Performance Gr., Grumman Aircraft Engrg. 
Corp., Bethpage, N.Y 

C. (M), Design Engr. 
kheed Aircraft Corp., Burbank, 
Calif. Pa 7721 Camellia Ave., North 
Hollywood, Calif. 


OAKES, William J., Jr. (M), Struct. Engr. 
“A,” Northrop Aircraft, Inc., Hawthorne, 
9369 Loyola Blvd., Los Angeles 


Cal 

OATES: \Glittora, Jr. (M), Thermodynamics 
Engr., Lockheed Aircraft Corp., Burbank, 
Calif. Mail: 7012 Nagle Ave., North Holly- 
wood, Calif. 

OBER, Shatswell (F), Prof. of Aero. Engrg., 
M.I Cambridge 39, Mass. 

OBERFELL: Robert H. (TM), Stress Engr., 
Beech Aircraft Corp., Wichita, Kan. Mail: 
515 S. Belmont, Wichita 17, Kan. 

OBLINGER, Richard L (M), Dir. of Eastern 
Div., Field Engrg., Wm. R. Whittaker Co., 
Ltd., Indianapolis, Ind. 

O’BRIEN, Frank E. (M), Proj. Officer, Cargo 
& Trainer > .» Weapons System Div., WADC, 
USAF, W-P AFB, Dayton, Ohio. 

O’BRIEN, Morrough P. (AF), eng College 
of Engrg., Univ. of Calif., Berkeley 4 Calif. 

O’BRIEN, Timothy (TM), Research’ Engr., 
Aeroelastic & Struct. Research Lab., M.1.T 
Cambridge, Mass. 

O’CLOCK, Major Robert, USAF (TM), Ha,., 
2nd Air Div., APO 616, New York, N.Y. 
OCONNICOF, ‘William A. (M), Design Engr. 
—Assigned to Beech Aircraft Corp. (Wichita), 
Tri-State Engrg. Consulting Co., Burbank, 

Calif. Mail: 1932 S. Chautauqua St., Wichita, 


Kan 

O’CONNOR, Kenneth F. (TM), Instr., Struct. 
Dept., Academy of Aeronautics, Inc., La 
Guardia Field, New York, N.Y. Mail: 1385 
Castle Hill Ave., Bronx 62, N.Y. 

O’CONNOR, Maurice A. (T™M Designer, 
ae gi Aircraft Co., Inc., 3000 Ocean Park 
Blvd., Santa Monica, Calif. 

ODENBAUGH, R ls (TM), Thermodynamics 
Research Engr., Norte Am. Aviation, Inc., 
yo Angeles 45, Calif. Mail: 15327 Larch 

ve., Lawndale, Calif. 

ODENBRETS. Clayton L. (TM), Asst. Re- 
search Engr., Stevens Exp. Towing Tank, 
Hoboken, NJ. Mail: 68 Lafayette Ave., 
Cliffside Park, N.J. 

O’DONNELL, Wiliiam OD. Asst Ce 
Engr., Republic Aviation Corp., ‘Farmingdale, 
N.Y. Mail: 140 Maxson Ave., Freeport, 


OECHSLE, Capt. Albert K., USAF (TM), 
roj. Engr. —Cartridge Actuated Devices, 
ARDC, Frankford Arsenal, Phila. 37, Pa. 
7s Quarters #9, Frankford Arsenal, Phila. 


Pa. 

OEHMAN, Waldo I. (TM), Assoc. Aircraft 
Engr., Lockheed Aiveratt Corp., Marietta, Ga. 

OERTEL, Robb M), Mgr., Marketinge— 
Aviation, Esso Siandard Oil Co., 15 W. 51st 
St., New York bs 

ond it. Charles E., USA (TM), 
100-33 8 St., Hollis 7, N.Y. 

OESTRICHER. Lt. Philip F.. USMCR (TM), 
Student Naval Aviator, » Pensacola, 
Fla. — #42,4005 W. Pottery Rd., Pen- 


” 


sacola, F 
OGDEN, Albert S. (M), Ch. En Kaiser 
Metal Products, Inc., Bristol, Pa. Mail: 


Box 231, Yardley, Pa. 

OGLE, John Seldon (TM), Jr. Test Proj. 
nee, Pasadena, Calif. 

OGNESS, A. M. (M), Supvr.—Prelim. Design, 
Northrop Aircraft, Inc., Hawthorne, Calif. 
a 464 Midvale Ave., Los Angeles 24, 
alif. 

OGREN, Helmer H. (TM), Design Engr., 
Minneapolis-Honeywell Regulator Co., in-. 
neanolis 13, Minn. Mail: 160 Talmadge Way 
N.E., Minneapolis 21, Minn. 


Struct., | 
es, Calif | 
2, Calif, J 
S. New 
ssau St., 
ne Radic 
g, MIA, § 
Design, 
k, Calif 
calif 
| 
ex 
rch Prof 
bana, Ill. | 
F (TM), 
f. Mail: 
da, Calif. 
r., Doug- 
lo, Calif. 


240 


OGSTON, Alexander R. (M), Hd., Tech. Serv. 
Div., Esso Export Corp., 45 Rockefeller 
Plaza, New York 20, N.Y. 

O’HARA, So (TM), 17 W. Hazeltine, Ken- 
more, N 

O’HARA, J. J. (M), 18 Centaurus Rd., Cash- 
mere, Christchurch, S.2, New Zealand. 

O’HARE, George W. (M), Asst. Mgr.—Model 
8 Flight Test, Convair, Div. of Gen. Dy- 
namics Corp., San Diego, Calif. 

OKAUCHI, Kinge (TM), Aero. Engr., U.S. 
Naval Ordnance Test Station, Inyokern, Calif. 
Mail: P.O. Box 402, China Lake, Calif. 

OLASON, M. Lynn (M), Aerodynamics Engr., 
Boeing Airplane Co., Seattle, Wash. Mail: 
2804 W. 93rd St., Seattle 7, Wash. 

O’LAUGHLIN, Burton D. (M), Gr. Engr., 
Lockheed Aircraft Corp., Burbank, Calif. 
Mail: 5339 Lemona Ave., Van Nuys, Calif. 

OLDAKER, Merritt R. (M), Research Engr., 
Special Proj. Dept., Missile Systems Div., 
Lockheed Aircraft Corp., Van Nuys, Calif. 
Mail: 9200 Zelzah Ave., Northridge, Calif. 

OLDENBURG, Richard L. (TM), Test Engr., 
Grumman Aircraft Engrg. Corp., Bethpage, 
N.Y. Mail: 19 Birchwood Dr., Huntington 


Sta., N.Y. 

OLESEN, Thomas J. (TM), Weight Control 
Engr., og Aircraft, Inc., Hawthorne, 
Calif. Mail: 9326 6th Ave. ., Inglewood, Calif. 

OLINGER, Max E. (TM), Pilot—Proj. Engr., 
Lear, Ines Grand Ra ids, Mich. Maiti: 432 
College S .E., Grand Rapids, Mich. 

OLIVER, Raymond B. (M), Asst. Gr. Leader, 
Aerodynamics, Aerophysics Dept., North Am. 
Aviation, Inc., Downey, Calif. Mail: 1054 
Valencia Mesa Dr., Fullerton, Calif. 

OLIVER, Robert N. (TM), Sr. Propulsion 
Engr., Convair, Ft. Worth, Tex. Mati: 837 
Springbrook Dr., Ft. Worth 7, Tex. 

OLIVER, Major Thomas K., USAF (M), Asst. 
Prof.—Armament Systems Engrg., USAFIT, 
W-P AFB, Ohio. Mail: 4460 Corinth Dr., 


> Samuel (M), 140 N. Thurston Ave., 
Los Angeles, Calif. 

OLMST TEAD, Harvey L. (TM), 6174 East 
Boston, Wichita, an. 

OLSEN, Capt. Carl B., USCG (TM), Opera- 
tions & Air Officer, Eastern Area, USCG, New 
York, N.Y. 

OLSEN, Lawrence G. (TM), Power Plant 
Engr., Grumman Aircraft Engrg. Corp., Beth- 
age, N.Y. Mail: 72 East Ave., Valley 

tream, N.Y. 

OLSEN, Oscar F. (TM), Staff Engr., Grum- 
man Aircraft Engrg. Corp., Bethpage, N.Y. 
OLSHAN, Calvin V. (AM), Supvr.—Aircraft 
Engine Instruments, G-E Co., Lynn, Mass. 

Mail: 444 Upham St., Melrose, Mass. 

OLSHEVSKY, Dimitry E. (AF), Prin. Physi- 
cist, Cornell Aero. Lab., Buffalo, N.Y. 

OLSON, Bruce (M), Am. 
Airlines, Inc., Tulsa, O 
LSON, Robert L. tM). Atte. Ch., Nuclear 
Engrg. & Mfg. Dept., North Am. Aviation, 
Inc., Downey, Calif. "Mail: 10142 La Serna 
Dr., Whittier, Calif. 

OLSON, Stanley C. (TM), Airlines Engrs. 
Pratt & Whitney Aircraft Engines, UASC 
East Hartford 8, nog Mail: 15 Ivernia 
Rd., Worcester 6. M 

OLSON, Walter T. (M), Ch., Fuels & Com- 
bustion Research Div. NACA, Cleveland. 
get 3829 W. 160th St., Cleveland 


OLSZEWSKI, Capt. Leonard V., USAF (TM). 
Comm. Maint. Sq., Griffiss AFB, 


O/MALLEY, James A., Jr. (AF), Proj. Aero- 
dynamicist, Bell Aircraft Corp., P.O. Box 1, 
Buffalo 5, N. 

O’MASSEY, Conrad (TM), Struct. Engr., Ra- 
dioplane Co., Van Nuys, Calif. Mail: 7042 
Oso Ave., Canoga Park. Calif. 

ores. Francis E. (M), Operations Analyst, 
SAC, USAF, Omaha. Neb. 

O’MEARA, Paul W. (M), Proj. Staff Engr., 
Northrop Aircraft, Inc., Hawthorne, Calif. 
Mail: 428 W. Regent St., Apt. E, Inglewood, 


Calif 

ONDOCSIN, John (TM), Engr.—Analytical, 
Chevrolet Motor Div., GMC, Flint, Mich. 
Mail: 2305 W. McClellan, Flint 4, Mich. 

O’NEAL, William B. (M), V-P, Hayes Air- 
craft Corp., Birmingham, Ala. 

O’NEIL, William Francis (TM), Assoc. Engr. 
—Wind Tunnel Design, Douglas Aircraft 
Co., Inc., El Segundo, Calif. Mail: 23121 
Panama Ave. -» Wilmington, Calif. 

O’NEILL, James E. (M), Engr., ARO, Inc., 
Tullahoma, Tenn. 

ONG, Charles M. (M), Mer., Exp. Labs., Tack 
& He'ntz, Inc., Cleveland 1, Ohio. Mail: 
524 Lamson Ave., Bedford, Ohio. 

OPATOWSKEY, Lt. Stanley N., USAF (TM), 

ero. Engr., Power Plants Unit, Compo- 
nents Test Sect., Test Engrg. Br. WADC, 
W-P AFB, Ohio. 

OPPENHEIM, Harold E. (M), Aircraft Devel. 
& Control Engr., BuAer, Dept. of the Navy, 
Wash. 25, D.C. Mail: 4000 N. Sth St., 
Arlington 3, Va. 

OPPENHEIMER, Frank L. (M), Devel. Engr., 
Thompson Products, Inc., Cleveland 17, Ohio. 
ia Normandy Rd, Shaker Heights 
20, io 


AERONAUTICAL ENGINEERING REVIEW- 


ORAM, John F. M. (M), Struct. Designer, 
Bristol Aeroplane Co., Ltd., Filton, Bristol, 
England. Mail: 1 Fairlawn Ave., Filton, 
Bristol, En iwland. 

ORKIN, Stanley S. (TM), Sr. Struct. Engr., 
Republic Aviation Corp., Farmingdale, N.Y 


847 Leonard Drive, Westbury, L.1., 
ORLANDO, Victor E. (TM), Engrg. Design 
Draftsman “‘A,’”’ Republic Aviation Corp., 


Farmingdale, N.Y. 

ORLIK- RUCKEMANN, Kazimierz (M), Aero 
Research Scientist, Flygtekniska Foérséksan- 
stalten, Ulvsunda 1, Sweden. 

RMSBEE, Allen I. (M), Asst. Prof. of Aero 
Engrg., Univ. of Ill., Urbana, Ill. 

ORNELAS, Lt. Angel, Jr.. USAF (TM), Stu- 
dent Pilot, Class 55-V, Box 476, Marana 
AFB, Ariz. 

O’ROURKE, Lt. Comdr. Vincent P., USN 
(TM), Naval Aviator, NROTC, Purdue Univ., 
Lafayette, Ind. 

ORR, John L. (M), Sr. Production Officer, 
Aircraft Div., as of Defence Production, 
Ottawa, Canac 

ORR, Nolan 3 “(M), Allison Div., GMC, In 
dianapolis 6, Ind. 

ORTA, Carl (TM), Assoc. Research Engr., 
Lockheed Aircraft Corp., Burbank, Calif. 
Mail: 1424A Hollywood Way, Burbank, Calif. 

ORTASSE, Raphael (TM), Stress Analyst, The 
Glenn L. Martin Co., Baltimore, Md. Mail: 
4514 Fairfax Rd., Baltimore 16, Md. 

ORTELL, Alexander R. (TM), Jr. Engr.— 
Aerophysi es, Convair, Ft. Worth 1, Tex 
Mail: 621 76th Ave., St. Petersburg Beach, 


Fla. 
ORTIZ, Jaime Carvajal (TM), Aero. Engr., 


Douglas Aircraft Co., Inc., Santa Monica, 
Calit. Mail: 3220 Pearl St., Santa Monica, 
Calif. 


ORTMAN, John H. (TM), 1411 Saltair Ave., 
Jest Los Angeles, Calif. 

ORVILLE, Howard T. (M), Tech. Cons. to 
Gen. Mer., Friez Instrument Div., Bendix 
Aviation Corp., Baltimore 4, Md. Mail: 
Long Green, Md. 

OSBERG, Frank E. (TM), Flight Test Engr., 
Lockheed Aircraft Corp., urbank, Calif 
Mail: 17937 Osborne St., Northridge, Calif. 

OSBORN, Earl D. (AM), Chairman of the 
Board, Edo Corp., College Point 56, N.Y. 

OSBORN, Earl Pine (AF), Ap plied-Loads 
Engr., Grumman Aircraft Engrg. loco. Beth 
page, ag Mail: 47 Laurel Lane, Roslyn 


OSBORN, Harold E. (TM), Detail Engr., Exp. 
Test Sect., Allison Div., G ‘ Indianapolis 
6, —~ Mail: 1905 Patton Dr., Indianapolis 
24, 

OSBORN, James R. (TM), Aerodynamicist, 
Boeing Airplane Co., Seattle, Wash. Mail 
4621 41st N.E., Seattle 5, Wash. 

OSBORN, Robert R. (F), Cons. Engr., Mc 
Donnell Aircraft Corp., St. Louis 3, Mo. 
Mail: 5745 Enright Ave., St. Louis 12, Mo. 

OSMANSKI, Joe T. (TM), Vibrations Engr., 
Inland Testing Lab., Div. of Cook Electric 
Co., Chicago, Ill. Mail: 1629 S. 50th Ave., 
Cicero 50, 

OSMUN, William Gilbert (M), Assoc. Editor, 
Aviati ion Age, Conover-Mast Publications, Inc., 

205 E. 42nd St., New York 17, N. 

OSTGAARD, John T. (TM), 119341/2 Mon- 
tana Ave., Los Angeles — ‘Calif. 

OSTRACH, Simon (M), Aero. Research Scien 
tist, Lewis Flight Propulsion Lab., NACA, 
Cleveland 11, Ohio. Mail: 3659 Cummings 
Rd., Cleveland Hts. 18, Ohio. 

OSTRANDER, Capt. John Edwin, Jr., USN 
can? (Ret.), Army & Navy Club, Wash., 


OSTROFF, Harold H. (M), Ch. Propulsion 
Engr., Helicopter Engrg. Div., McDonnell 
Aircraft Corp., St. Louis 3, Mo. 

OSTROM, Max T. (TM), Liaison Engr., Lock 
heed Aircraft Corp., Burbank, Calif. Mal 
5763 Fulcher Ave., North Hollywood, Calif. 

OSWALD, Telford W. (M), Sr. Member of 
Tech. Staff, Hughes Aircraft Co., Div. of 
Hughes Tool Co., Culver City, Calif. 

OSWALD, W. Bailey (F), Ch—Aerodynamics, 
Douglas Aircraft Co., Inc., Santa Monica, 
Calif. Mail: 406 S. Saltair Ave., Los An- 
geles 49, Calif. 

OTIS, David R. (TM), Thermodynamics Engr., 
Convair, San Diego, Calif. Mail: 1052 Penn: 
svivania Ave., San Diego 3, Calif. 

O’TOOLE, Murray J. (TM), Supvr.—Engrg. 
Flight Test, North Am. Aviation, Inc., Los 
Angeles, Calif. Mail: 1400 Ave., H-13, 
Lancaster, Calif. 

OTT, Owen (TM), Research Engr., Electro- 
Mechanical Research, Inc., Ridgefield, Conn 
Mail: 1 Esmond Place, Tenafly, N.J. 

OTTE, Lt. Comdr. Emerson, USN (M), Repair 
Programs Officer, Staff—Commander Fleet Air, 


Tanan. 
OTTERSON, Peder A. (AM), Asst. Prof., 
Aviation Tech., Kent State Univ., Kent, 


io. 

OURS, Capt. S. R., USN (AF), Asst. Div., 
Aircraft Div., BuAer., Dept. of Navy, Wash. 
25, ‘ee C. Mail: 4620 N. 35th St., Arlington 


7, 

OUTLAW, Lt. (j.g.) Thurber Allison, Tr., USN 
(TM), Missile Test Dept., USNAMTC. Point 
Mugu, Calif 


-SEPTEMBER, 


OUTMAN, H. Vernon (AF), Ch. Tech. Engr, 
pig ag Aircraft Corp., P.O. Box 516, St’ 
Louis Mo. 

OVADIAS, Peter (M), Prof. of Aircraft Pro. 
pulsion Systems, Academy for Air, Tatot 
Airodrome, Athens, Greece. Mail: 7 Mac. 
Millan St., Athens T-9, Greece. 

OVERBEY, "James T. (M), Aerodynamics Spec., 
North Am. Aviation, Inc., Columbus, Ohio. 

OVERHOLSER, J. H. (M), Asst. to Gen. Mgr., 
Bendix Aviation Corp., 11600 Sherman Way, 
North Hollywood, Calif. 

OVERMYER, Ellis J. (M), Assoc. Research 

Boeing Airplane Co., Seattle, Wash. 

Mail: 12258 21st Ave., S., Seattle 88, Wash, 

OVIATT, S. Allen (M), Exec. Sales Engr, 
High Temp. Materials & Rolled Foil Sect.— 
for Turbines, Universal Cyclops Steel Corp., 
Mail: 230 Hunt Rd., Pitts. 
burgh 15, 

OWEN, ae M. (M), 107 Spruce Way, 
Uniontown, Pa. 

OWEN, K. D. J. (TM), Performance Proj. 
Officer, CEPE, RCAF, Canada. Mail: 315 
Levis Ave., Ottawa, Ont., Canada. 

OWEN, Paul R. (AF), Fluid Motion Lab., 
Manchester Univ., Manchester 13, England. 

OWENS, Jack E. (TM), Flight Test Engr., 
Chance Vought Aircraft, Inc., Dallas 22, Tex. 
Mail: 2221 Skylark, Arlington, Tex. 

OWENS, J. Hamilton, Jr. (M), Sr. Engr, 
Glenn L. Martin Co., Baltimore, Md. Mail: 
15 Linden Terrace, Towson 4, Md. 

WENS, Thomas David (TM), Jr. Engr., 
Flight Test Engrg. 
Aircraft, Inc., Dallas, Tex. 

OwL, George Sr. Designer, Con- 
fidential Design Gr., North Am. Aviation, 
Inc., Los Angeles, Calif. 

OXHORN, Norman R. (TM), Communications 
Engr., Grumman Aircraft Engrg. Corp. 
Bethpage, N.Y. Mail: 104-51 109th St. 
Richmond Hill 19, N.Y. 


Chance Vought 


P 


PACHARZINA, Major Carl A., Jr., USAF 
(AM), Exec. Officer DSC/D, Hq., Pentagon, 
Wash., D.C. Mail: 1017E Wakefield Dr., 
Alexandria, Va. 

PADDEN, Norman W. (M), Sales Rep., North- 
east Area, ARO Equipt. Corp., Bryan, Ohio. 
Mail: 37-29 33rd St., Long Island City, N.Y. 

PADDON, Albert (AM), Field Service Tech, 
Rep., Orenda Engines, Ltd., Malton, Ont. 
Canada. 

PADE, Robert K. (TM), 102 S. Jester St. 
Dallas, Tex. 

PADLOG, Joseph (TM), Struct. Engr., Bell 
Aircraft Corp., Buffalo 5, N.Y. Mail: 3478 
Greenway Rd., Grand Island, N.Y. 

PAGE George A., Jr. (F, HA), V-P.,—Re- 
search & Engrg. Aeronca Mfg. Corp., Mid- 
dletown, Ohio. Mail: Rte. 1, Taylor Rd., Rey- 
noldsburg, Ohio 

PAGLIANETE, Francis J. (TM), 
cist, Electron! cs Div., Curtiss-Wright Corp., 
Carlstadt, Mail: 600 Teaneck 
Teaneck, N.J. 

PAGON, Garrett D. (M), Asst. to Dir., Mfg. 
Methods Research Div., The Budd Co., Phila., 
Pa. Mail: Mather Rd., Ambler, Pa. 

PAGON, W. Watters (AF), Cons. Engr., Bal- 
timore Life Bldg., Baltimore 1, Md. Mail: 
1431 Bolton St., Baltimore 17, Md 

PAI, Shih-I. (AF), Assoc. Research Prof., 
Inst, for Fluid Dynamics & Applied Mathe- 

matics, Univ. of Md., College Park, , 

PAIGE, Hilliard Ww. (M), Mer., J73 and J47 
Engines, wa Engine Dept., G-E Co., Cincin- 
nati 15, 

PAIN, Bawin’ F. (M), Gen. Sales Megr., Aero 
Supply Mfg. Co., Inc., 611 W. Main St. 


Corry, Pa. 

PAINE, Arthur P. (TM), Ch. Engr., Aero. 
Div., Bristol Engrg. Corp., Bristol, Pa. Mail: 
2 Tyburn Rd., Fallsington, Pa. 

PAINE, Chester M. (TM), 44302 N. Date Ave., 
Lancaster, Calif. 

PAINE, Joseph P. (M), Asst. Dir. of Engrg., 
Aircraft Armaments, Inc., Cockeysville, Md. 
Mail: 4900 Wilmslow Rd., Baltimore 10, Md. 

PAINTER, Errol D. (TM), Gr. Engr., Cessna 
Aircraft Co., Wichita, Kan. Mail: 5410 E. 
Central, Wichita 6, Kan. 

PAINTIN, Thomas E. (M), 10758 Kelmore, 
Culver City, Calif. 

PAISS, Hal (M), Research Engr., Operations 
Evaluation Gr., Weapons Systems Anal. Dept., 
Northrop Aircraft, Inc., Hawthorne, Calif. 
aa 9017 Burton Way, Los Angeles 48, 


alif. 
PAJAK, Theodore P. (M), Eastern Regional 
gr., Hexcel og Co., 6719 Danville 
Ave., 22, 

PALIN, Clement, _ (TM), Aero. Engr., 
General E Electric Com any Flight Test Center, 
A&OS Div., G-E Co., Schenectady, N.Y. 
Mail: 716 Sixth St., Watervliet, N.Y. 

PALLEY, I. Nevin (AF), V-P, Engrg., Temco 
Aircraft Corp., Dallas, Tex. 

PALLUTH, 2nd Lt. William F., USAF (TM), 
2038 College S.E., Grand Rapids, 7, Mich. 
PALME, Hans Olof (M), Ch., System Devel., 
SAAB Aircraft Co., Linképing, Sweden. 


Aerodynami- 


PALMER, Albert E. (M), Admin. Gen. Supvr., 


Tu 
| 


. Engr., 
516, St. 


aft Pro. 
» Tatot 
7 Mac. 


Spec., 
Ohio. 
n. Mgr., 
in Way, 


esearch 


Lab., 

ngland. 
Engr., 

22, Tex. 


Engr,, 
Mail: 


Engr., 
V ought 


er, Con- 
\viation, 
1ications 


Corp., 


Ith St., 


USAF 
entagon, 
‘Id Dr., 


y\dynami- 
t Corp., 
ck «Rd, 


r., Mfg. 
, Phila., 


Cincin- 


r., Aero 
ain St., 


.» Aero. 
. Mail: 


ite Ave., 


Engrg., 
lle, Md. 
10, Md. 
, Cessna 
5410 E. 


Kelmore, 


yerations 


Regional 
Danville 


. Engr., 
Center, 


, Temco 


F (TM), 

Mich. 

Devel., 

den. 
Supvr., 


AERONAUTICAL ENGINEERING REVIEW—SEPTEMBER, 1955 


This specially designed door bolting system for the 


Cessna 310 is another example of the efficiency, quality 
and economy of Adams-Rite door closure devices. 
The ability to solve each problem with the exact 
answer is one reason all major aircraft manufacturers 


use Adams-Rite locks and latches. 


CESSNA 310 Door Bolting System is secure, convenient, and extremely 
functional—holds door absolutely firm on all four sides—operates from one handle— 
uses special bolts and an over-center tocking feature that accommodates 
manufacturing tolerances and prevents any possibility of the door opening in flight. 


ADAMS=-RITE MANUFACTURING COMPANY 


540 West Chevy Chase Drive, Glendale 4, California 


REPRESENTATIVES: 
EASTERN —Reciputi & Weiss, Inc., Amityville, N.Y. MIDWEST—George E. Harris & Co., 1734 N. Hillside, Wichita, Kansas. 


Offices: St. Louis, Kansas City, Dallas. CANADIAN —Railway & Power Engineering Co., Montreal. Offices throughout Canada. 
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Measure and Manage Fuel on 


Airlines 


Simmonds erocessories, Inc. 


General Offices: Tarrytown, N. Y. © Branch Offices: Detroit, Mich. * Dayton, Ohio * Dallas, Texas * Wichita, Kans. * Glendale, Cal. * Seattle, Wash. 


Sole Canadian Licensee: Simmonds Aerocessories of Canada Limited — Montreal 


Now making headlines are two of 

the world’s newest and finest transport 
aircraft — the VISCOUNTS 

flying for Trans-Canada Air Lines and 
Capital Airlines, and TWA’s 

SuPER-G CONSTELLATIONS. Both of these 
aircraft are equipped with Simmonds 
Pacitron Fuel Gage Systems. 


Simmonds Fuel Gage Systems are today 
flying on more than 90 types of 
commercial and military aircraft and on 
40 domestic and foreign flag airlines; 
only Simmonds can make this claim to 
being “first in electronic fuel gaging.” 


In addition to dependable fuel 
measurement, the Simmonds Pacitron Fuel 
Gage System makes possible the addition 
of important functions of fuel manage- 
ment and control, such as: automatic load 
limit control, center of gravity control, 
and low level switching. For a record 
of dependable performance that matches 
the new high performance aircraft, 

look to Simmonds. 
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(AF), Exec. V-P, Pierson Elec. & Engrg. 
Corp., 1017 E. Washington Blvd., Los An- 
eles 21, Calif. Mail: 639 S. Highland Ave., 
os An ee 36, Calif 
Benedict J.. USN (TM), Pilot, 
Dc Mail: Church St., Morganfield, 


Re 
SCOTT, Benjamin C., Jr. (TM), Asst. to Proj. 
Engr., Chance Vought Aircraft, Inc., Dallas, 


scoTT, Lt. Bernard G, USA (TM), 332nd 
Engrg. Aviation Bn., Eleuthera AAFB, 
B.W.I., % Patrick AFB, Fla. Mail: 737 
lith St., West Des Moines, Iowa. 

SCOTT, C. Clark (M), Asst. Proj. Engr., 
Douglas Aircraft &. Inc., Santa Monica, 
Calit. 7% 2602 34th Street, Santa 
Cal 

OTT, baciies R. (M), Engr.—Struct., North 
oy Aviation, Inc., Los Angeles 45, Calif. 
kd 500 El-Medio Ave., Pacific-Palisades, 

SCOTT, Clayton L. (M), Sr. Prod. Test Pilot, 
Boeing Airplane Co., Seattle 14, Wash. Mail: 
2000—82nd S.E., Mercer Island, Wash. 

SCOTT, Earle M. (M), Pres., Scott Aviation 
Corp., 207 Erie St., Lancaster, N.Y 

SCOTT, James R. (TM), Gr. Engr., Power 
Plant Test Gr., Northrop Aircraft, Inc., Haw- 
thorne, Calif. Mail: 25 Fourth Court, Her- 
mosa Beach, Calif. 

— John F. (M), Power Plant Engr. ‘‘A,” 

Ryan Aeronautical Co., San tng Calif. 

Mail: 4052 Albatross St., San Diego 3, Calif. 

John M. (TM), "Stress Engr 
Canada, Ltd., Maiton, Ont., Canada. 

ScoTT, Merit (AF), Dir. of Research, Inter- 
natl. Electronics Energ., Inc., Takoma Park, 
Md. Mail: 2719 Daniel Rd., Chevy Chase 


15, Md. 
SCOTT, Lt. Col. Robert R., USAF (TM), Sq. 
Comdr., 510th Fighter Bomber Sq., Langley 


AFB, Va. 

SCOTT, Walter H., Jr. (M), Ch. Devel. Engr., 
Grumman Aircraft Engrg. Corp., Bethpage, 
24 Mail: 75 Fort Hill Rd., Huntington, 


Scragg ga .O. Box 
2170, Sta. H., Cleveland, Ohi 

SCROGGIN, Capt. Orville O. (TM), Asst. Ch. 
—Flight Test Engrg. Br., Air Force Flight 
Test Center, Edwards AFB, Edwards, Calif. 
Mail: EAFB, Edwards, Calif. 

SCROGGS, (TM), Struct. Engr., Boeing 

SCROOC, Dominic J. (TM), Stress Engr., 
Northrop Aircraft, Inc., Hawthorne, Calif. 
Mail: 106 Via Pasqual, Redondo Beach, Calif. 

SCRUTON, Christopher (AF), Sr. Princ. Sci- 
entific Officer, Aerodynamics Div., Nat. Phys- 
ical Lab., Teddington, England. 

SCUDDER, Nathan F. (AF), Tech. Spec., 
Aerojet-General Corp., Azusa, Calif. Mail: 
509 26th St., Santa Monica, Calif. 

SCURLOCK, Arch C. (M), Atlantic Research 
Corp., 901 N. Columbus St., Alexandria, Va. 

SEABORN, Earle B. (M), Design Engr.— 
Aircraft, Douglas Aircraft Co., Inc., Santa 
Monica, Calif. Mail: 3276 Stoner Ave., Los 
Angeles 34, Calif. 

SEACORD, Charles L., Jr. (TM), Sr. Aero- 
physics Gr. Engr., Convair, a Div. of Gen. 
Dynamics Corp., Fort Worth, Tex. Mail: 
7321 Briley Dr., Ft. Worth, Tex. 

SEAGER, Donald . (TM), 2439 N. Orchard 
Dr., Burbank, Cal 

SEAGRIST, Eldon a (AM), Staff Engr., En- 
gine Test Facility, ARO, Inc., Tullahoma, 


Tenn. 

SEAMANS, Robert Channing, Jr. (M), Mer., 
Aviation Systems Lab., RCA, Waltham, Mass. 

SEAMONS, Joseph P. (M), Asst. Proj. Engr., 
Lockheed Aircraft Corp., Burbank, Calif. 
Mail: 5175 White Oak, Encino, Calif. 

SEARS, J. F. (M), Proj. Engr. _—Mfg., Mac- 
Donald Bros. Ltd., Winnipeg, Mani- 
toba, Canada. Mail: 111 Kane <Ave., St. 
James, Canada. 

SEARS, R. (F), Dir., Graduate School of 
Aero. Ee rg., Cornell Univ., Ithaca, N.Y. 
Marl: 92 Ithaca Rd., Ithaca, N.Y. 

SEATON, Charles Herbert (M), Aerody- 
namics Engr., Convair, San Diego, Calif. 
Mail: 2136 Garfield Rd.. San Diego 10, Calif. 

SEAVER, William B. (M), Asst. Engrg. Proj. 
Engr., Allison Div., GMC, Speedway, Ind. 

SEBOLD, Raymond C. (AF), V-P, Engrg. 
Convair, San Diego, Calif. 

SEBOLD, Robert A. (TM), Flight Test Engr., 
Republic Aviation Corp.. Farmingdale, N.Y. 
Whippany Rd., Whippany, N.J. 
SECADA, Alberto L. (TM), Engr., 
Pan Am. aoe Airways, Inc., P.O. Box 817, 

Miami 48, 

SECHLER, ’Charies W. (AM), Ch., Operating 

are, Hughes Aircraft Co., Culver City, 


SECHLER, E. E. (F), Prof. of Aeronautics, 
Calif. Inst. of Tech., Pasadena 4, Calif. 
SECKEL, Edward (TM), Asst. Prof., Prince- 

ton Univ., Princeton, 
SEDDON, John (AF), Aerodynamics Dept.. 
Royal Aircraft Estab., Farnborough, England. 
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SHADED AREA SHOWS SAVING IN WEIGHT 
FOR THE SEVEN PUMP SIZES 


"IMPROVED DESIGN” 
WEIGHT 
30 
a. 
a 
° x a. n WEIGHT 
N a 
= 
10 
N 
= 2 2 
> > > > > 
a a a a a 
0.6 2.3 3.6. 6A 9.8 15.2 


THEORETICAL DELIVERY IN GPM AT 1500 RPM 


RECOMMENDED CONTINUOUS SPEED. 


ENGINEERS AND BUILDERS’ OF ‘OIL 


to 37% WEIGHT SAVING 
to 33% SIZE REDUCTION 


Use of magnesium-zirconium alloy housing . . . more compact 
yoke of high-strength cast steel . . . and other improvements 
enabled Vickers to make their line of variable displacement 
piston type pumps substantially lighter in weight and smaller 
in size. Yet they have the same high efficiency and outstanding 
dependability of the previous design. 

The true significance of the new lighter weight pumps comes 
into perspective when it is noted that airframe companies place 
a value of up to $500.00 on each pound of weight saved. 
Small size means cleaner plane designs, and high overall pump 
efficiency means less s heat_generated. 

“Improved Design” Vickers pumps have been in regular 
daily aircraft use for more than a year and are available in 
automatic pressure compensated, electrically depressurized, 
flow reversing, and servo control designs. For additional in- 
formation about these pumps, write for new Bulletin A-5203.A. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
1414 OAKMAN BLVD. + DETROIT 32, MICH. 
Application Engineering and Service Offices: 
El Segundo, California, 2160 E. Imperial Highway (ORegon 8-2503) 
Arlington, Texas, P.O. Box 213 (ARlington 4-4171) 
Detroit 32, Michigan, 1400 Oakman Blvd. (TOwnsend 8-5100) 


Additional Service facilities at: 
Miami Springs, Florida, 641 De Soto Drive (Phone 88-7340) 


TELEGRAMS: Vickers WUX Detroit @ TELETYPE “TWX” DE89 .@ CABLE: Videt Detroit 
7133 


AYDRAULIC EQUIPMENT SINCE 1921 


ROVED 
DESIGN. MickeRs: PUMPS 

Proj = 
alla, VARIABLE DISPLACEMENT 3000 psi 
Engr. PREVIOUS DESIGN 
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SEE, Elliot M., USN (M), Naval Aviator, 
Fighter Sq. 144, Miramar NAS, San Diego, 
Calif. 

SEE, John A. (M), Gr. Engr.—Instrumenta- 
tion, Exp. Flight Test Dept., Boeing Airplane 
Co., Wichita, Kan. Mail: 1116 Prairie Park, 
Wichita, Kan 

SE : EO ALY Robert L. (AM), 111 Cedar Ave., 
sli 

SE ELS, \ Frank (M), Field Service 
ee Supt., Sperry Gyroscope Co. Div., 

Corp., Great Neck, N.Y. 

SEELY. William B. (TM), Assoc. Engr., 
‘Aviation Gas Turbine Div., Westinghouse 
Elec. Corp., Kansas City, Mo. Mail: 662 
West 70th St., Kansas City, Mo. 

SEGREST, John R. (TM), Maint. Officer, 3d 
ATS, 1703 ATG, MATS, CNTLD, USAF, 
Brookley AFB, Ala. 

SEIBEL, Charles M. (M), Ch. Engr., Heli- 
copter Div., Cessna Aircraft Co., Wichita, 
Kan. Mail: 2266 N. Belmont, Wichita, Kan. 

SEIDE, Paul (M), Member—tTech. Staff, 
Guided Missiles Research Div., The Ramo- 
Wooldridge Corp., Los Angeles 45, Calif. 
Mail: 8331 Stewart Ave., Los Angeles 45, 


Calif. 

SEIDMAN, Oscar (AF), Head, Test Analysis 
Sect., Aero & Hydro Br. » BuAer, Dept. of the 
Navy, Wash. 25, D.C. 

SEILER, Lt. Comdr. Aubrey R., age (M), 
Fighter Proj. Officer, BuAer, W ash. D.C. 

SEITZ, Clifford P. (M), Deputy Dir., 
Engrg. Div., Special Devices Center, Office 
conga Research, Sands Pt., Port Washing- 


on, N.Y. 
SELAN, Ralph (TM), Aero. Research Scien- 
= Ames Aero. Lab., NACA, Moffett Field, 


SELDON, M. Robert (TM), Supvr., Reliability 
Chance Vought Aircraft, Inc., 

allas 

SELLERS, “Major Cloyd W., USAF (TM), 
Asst. Ch.—Bombing Br., Air Force Arma- 
ment Center, Eglin AFB, Fla. Mail: Hq., 
AFAC, Eglin AFB, Fla 

SELLERS, John H. (AM), Tech. Supvr.— 
Aviation. Insurance Co. of or America 
Comnanies, 1600 Arch St., Phila. Pa. 

SELLERS, William H. (M), need & Vibra- 
tion Tech., Fairchild Aircraft Div., Hagers- 
town, Md. Mail: 350 E. Baltimore St., 
Greencastle, Pa. 

SELLKE, Albert C. (TM), Sr. Engr.—Struct., 
The Glenn L. Martin Gs. Baltimore 3, Md. 
Mal: 3801 Fleetwood Ave., Baltimore 6, Md. 

SELLS, Bert E. (M), Design Engr., Aircraft 
Gas Turbine Div., G-E Co., Cincinnati 15, 
‘oem Mail: 3760 Richard Dri ve, Hamilton, 
Ohio 

SELLS, Carl H. (TM), Gr. Leader—Exp 
Analysis, Aero. Sect. of Guided Missiles 
Dept., G-E Co., Schenectady, N.Y. 

SELTZER, Leon Zee (AF), Prof. and Hd.— 
Aero. Energ., West Virginia Univ., Mor- 
tan W. Va. Mail: 332 Demain Ave., 

W. Va. 

SELV DGE, Harner (M), Dir., Special Prod- 
tay Devel., Bendix Aviation Corp., Fisher 
Bldg., Detroit 2, Mich. 

SEMCKEN, Lt. (.g.) John H., Jr., USN (TM), 
Naval Aviator, Patrol Sq. Eight, NAS, Quon- 
set Pt., R.I. Mail: 130-62 225 St., Laurel- 
ton 13, N. 

SEMPILL, Lord (M), Holland Bldg., 120-121 
Pall Mall, London, S.W. 1. England. 

SENCHUK, Peter Liaison Engr., 
Douglas Aircraft El Segundo, 
Mail: 21141 Ave., Torrance, 


SENESCALL, Cleve R. (M), Design Spec‘alist, 
Boeing Airplane Co., Seattle, Wash. Mail: 
3817—44th Ave. N.E., Seattle 5, Wash. 

SENGIR, Charles F., Jr. (TM), Flight Test 
Analyst, Northrop Aircraft, Inc., Hawthorne, 
ge a 10919 S. Hoover, "Los Angeles 


SENGUPTA, Sudhir Ranjan (M), Dir., Indian 
Inst. of Tech., Kharagpur, India. 

SENIOR, John Lawson, Jr. (M), Chairman 
of the Board, New York Airways, Inc., Flush- 
ing 71, af + Mail: 331 Madison Ave., New 


SENKBEIL, Capt. Edwin A. (TM), Hq. Sa. 
376 Bombardment Wing, Barksdale AFB, 
Shrevenort, La. 

SENNEFF, John M. (TM), matt Engr., 
Bell Aircraft Corp., Buffalo 6. N.Y. 

SENSENBAUGH, Norman D. (TM), Research 
Engr., North Am. Aviation, Inc., Calif. 
Mail: 7740 Balboa, Van Nuys, Calif. 

SENTKER, Lawrence C. (M), Aero. Engr., 
CAA, Los Angeles 45, Calif. Mail: 2270 N. 
Beachwood Dr., Hollywood 28, Calif. 

SERAFINI, John S. (TM), Aero. Research 
Scientist, Lewis Flight Propulsion Lab., 
NACA, —, Ohio. Mail: 8690 Lynn- 
haven Rd., Parma Hts. 29, Ohio. 

SERBIN, Hyman (M), Prof. of Aero. Engrg., 
Purdue Univ. Lafayette, Ind. 

SEREDINSKY, Vladimir (M), Engr—Gr. 
Leader, Stroukoff Aircraft Co., West Tren- 


ton, N.J. 

SERENO, Charles A. (M), V-P & Gen. Sales 
Mer., Air Associates, Inc., Teterboro, N.J. 
SERRALLES, Juan K. (M), Retired Ae. E. 
Mail: Little Bay Road, White Stone, Va. 
SERRELL, Peter Van Horne (M), V-P, 
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Sandberg-Serrell Corp., Pasadena, Calif. 
Mail: 1276 E. Colorado St., Pasadena 1, 
Calif. 

SERT, Major Louis R., USAF (M), Proj. Of- 
ticer, WADC, ARDC, W-P AFB, Ohio 
——e William E. (TM), 3315 Karok 

Ave., San Diego 17, Calif. 

SESS: ONS, Robert C: (M), Asst. to the Dir., 
ACA, 1000 Brookpark Rd., Cleveland, 


SETESCAK, Geo. J. (TM), Weights Engr., 
Sikorsky Aircraft Div., UAC, Bridgeport, 
Conn. Mail: 58 Judd St., Fairfield, Conn. 

ge — (M), 108 S. Carol Blvd., Upper 

arby > 

SEVELSON, M. S. (TM), Gr. Engr.—Prelim. 
Design. Temco Aircraft Corp., Dallas, Tex. 
Mail 1112 Mockingbird Lane, Arlington, 


Tex 

SEXTON, George S. (M), Tech. Asst. Cruise 

Control’ Br., Power Plant Viv., BuAer, U.S. 

ay Dept., Wash., i Mail: 808 Gordon 
Falls Church, 

SFORZINI. Robert i "(M), Engrg. Supvr., 
Marquardt Aircraft Co., Van Nuys, Calif. 
Mail: 6941 Oak Park, Van Nuys, Calif 

SHAFER, Guy C. (M), Gen. oe .» Small Air- 
craft Engine Dept., G-E Co., Lynn, Mass. 

Richard S. (TM), rida Service 

ep., North Am. Aviation, Inc., Los An- 
geles 45, Calif. Mail: P.O. Box 906, Los 
Banos, Cz 

SHAFFER, Bernard W. (M), Assoc. Prof. of 
Mech. a N.Y.U., New York 53, N.Y. 
ee: 2977 Bainbridge Ave., New York 58, 


N.Y 
SHAFFER, Leonard (M), Weight Engr., Lock- 
heed Aircraft Corp., Burbank, Cal-f. Mail: 
554 N. Plymouth Blvd., es Angeles 4, Calif. 
SHAFFER, William M. M), Jr. Engr. “‘B,” 
Service Engrg., Boeing peed Co., Wichita, 
> Mal 3760 S. Broadway, Wichita 11, 


Kar 

SHAKESPEARE, William B. J. (M), 20 
Alli “ Ave., St. Rose, Co. Laval, P.Q.. 
Canac 

SHANGRAW, Clayton C. (AF), Exec. Engr., 
Eclipse-Pioneer Div., Bendix Aviation Corp.. 
Teterboro, . J. Mail: 7 Fairway Ave., West 
Orange, N.J 

SHANKLE, Rollin (TM), Design Engr., Con- 
vair, San Diego, Calif. Mail: 35191/2 India, 
San Diego 1, Calif 

SHANKS, George (TM), 1100 Texas St., Ft. 
Worth, Tex. 

SHANLEY, Francis me (F), Prof., Univ. of 


Calif.. Los Angeles, Calif. 
SHANNON, ist Lt. George M., Jr., USAF 
(TM), Interceptor Pilot (F-94- B), 319th Ftr. 


Intcp. Sq., APO 994, % PM, San Francisco, 
Calif. 

SHAPIRO, oo r H. (M), Prof. of Mech. 
Engrg.. M.1.T., Cambridge, Mass. 

SHAPIRO, H. I. (M), 20 Oxford Rd., Mas- 
sapequa, L.I., N.Y. 

SHAPIRO, Joseph (M), Sr. Design Engr., 
Convair, Pomona, ey Mail: 1110 Wiscon- 
sin St., Pomona, Calif 

SHAPIRO, Norman M. (TM), Physicist, Flight 
and Aerodynamics Lab., Research Div., Ord- 
nance Missile Labs., Redstone Arsenal, Hunts- 
ville, Ala. Mail: 511 Lowell Dr., Huntsville, 


Ala. 

SHAPTER, re N. (M), Ch., Airframe and 
Equip. Br., CAA, Jamaica 30, N.Y. Mail: 
3815 21¢ St., Bayside 61, N.Y. 

SHARD, Ralph’ F. (TM), Design Engr., Con- 
vair, San Diego, Calif. Mail: 1025 B Ave., 
National City, Calif. 

SHARP, Charles L. (M), Supvr., Flight Op- 


erations, Great Lakes Carbon Corp., New 
York, Ps Y. Mail: 157 Osborne Lane, South- 
port, onn. 


SHARP, Charles Willard (M), Struct. Engr., 
Lockheed Aircraft Corp., Burbank, Calif. 
Mail: 1244 Stanley Ave., Glendale 6, Calif. 

SHARP, Edward R. (F), Dir., Lewis Flight 
Propulsion Lab., NACA, Cleveland 11, Ohio. 
Mail: 17877 Lake Rd., Lakewood 7, Ohio. 

SHARP, ist Lt. Raymond G., USAF (TM), 
Instr., Harlingen AFB, Tex. Mail: 1213 
Whitewing Dr., Harlingen, Tex 

SHATTUCK, Bernard F. (TM), , Leader, 
Aircraft Gas Turbine Div., G-E Co., Even- 
dale, Ohio. Mail: 8505 Camargo Rd., Cin- 
cinnati 27, Ohio. 

SHATZ, Robert H. (M), Head, Special Proj. 
Dept., Cornell Aero. Lab., Inc., Buffalo 21, 
N.Y. Mail: 227 Benn'ngton Rd., Buffalo 21, 


SHAUL, Gerald R. (TM), Leadman, Power 
Plant Design Gr., Hiller Helicopters, Inc., 
Palo Alto, Calif. 

SHAVER, Clifford J. (TM), Materials Research 
Aviation Corp., Farmingdale, 

John W. (M), Asst. Proj. Engr., 
Douglas Aircraft Co., Inc., El Segundo, Calif. 
Mail: 27222 Dapplegray Lane, Rolling Hills, 
ali 

SHAW, Allan W. (TM), Aerodynamics Design 
Engr., Chance Vought Aircraft, Inc., Dallas, 
Tex. Mail: 1513 Wynn Terr., Arlington, Tex. 

SHAW, Francis (AM), Pres., Shaw Metal 
Prod. Corp. 101 3rd Ave., Garden City 


SHAW, F. S. (M), Assoc. Prof., Brooklyn 
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Poly. Inst., 85 Livingston St., 


Brooklyn 2 


SHAW, James R. (TM), Aero. Engr., W-P 


AFB, Dayton, = Mail: 2625 Hemlock 
Dr.. Springheld, 

SHAW, Samuel S. CEM), Pres., Pent Electric 
Co., Inc., R.R. 6, Holland, Mich. 

SHAW, Spencer L. (M), Asst. Hd. Stress Gr., 
Douglas Aircraft Co., Inc., El Segundo, 


Calif. 
SHAW, Wilfred H. (TM), Ch. Insp., Hamil- 
Div., UAC, Windsor Locks, 


SHEA, John F. GO. Engr. X, Century Engrs., 
Inc., 2741 N. Naomi St., urbank, Calif, 
Mail: 419 Thompson Ave., Glendale 1, ) 

SHEAK, Major Richard (M 
Operational Engrg. Sect. (B-36), Has 
Carswell AFB, Ft. ion Tex. igs, 

194, Carswell AFB, Ft. Worth, Tex. 

SHEARLY, Richard N. (TM), Stress Analvst, 
A. V. Roe Canada Ltd., Malton, Ont., Canada. 

SHEEHAN, Raymond : Jr. (TM), 
Application Engrg. Aircratt Accessor) 
bine Dept., G-E Co., Lynn, Mass. 
Prince St., Marblehead, Mass. 

SHEEHAN, William F. (M), Engrg. Sect. 
Head., Sperry Gyroscope Co. Div., The Sperry 
Corp., NAMTC, Pt. Mugu, Calif. Mail: 
P.O. Box 861, Santa Monica, Calif. 

SHEETS, H. E. (M), Ch. Research & Devel. 
Engr., Elec. Boat Div., General Dynamics 
Corp., Groton, Conn. 

SHEETS, Jack H. (M), Ch. Rocket Design 
Engr., Propeller Div., Curtiss-Wright Corp., 
Caldwell, N.J. Mail: 123 Hillside Ave, 
Verona, N.J. 

SHEFFER, Richard G. (TM), Aerodynamicist, 
North Am. Aviat.on, Inc., Los Angeles, Calif. 
Mail: 413 Via Malaga, Redondo Beach, Calif. 

SHEH, Kun-Fan (Kenneth) (M), Sr., Serv. 
Engr., Canadian Pacific Air Lines, Ltd, 
Vancouver AMF, B.C., Canada. 

SHELDON, Lewis jr. (TM), Design Engr., 
Gr Lynn, Mass. Mail: 117. Everett 
St., Wollaston 70, Mass. 

SHELESNYAK, M. C. (M), Sr. Scientist, 
Dept. of Exp. Biology, Weizmann Institute of 
Science, Rehovoth, Israel. 

SHELTON, T. L. (TM), 20 Union St., Arma- 
dale, Melbourne, Australia. 

NG, James (M). Research Assoc.—Aero. 
Engrg. and Applied Mechanics, The Poly. 
Inst. of Brooklyn, Brooklyn 1, N.Y. Mail: 
264 Hicks St., Brooklyn 

SHENSTONE, B.S. (AF), Ch. Engr., British 
European Airways, BEA Engrg. Base, London 
Airport, Hounslow, Middlesex, England. 

SHEPARD, William B. (M), Design Gr. 
Supvr., NAD C, Johnsville, Pa. Mail: Berks 
Rd., Wales, ra. 

SHEPHERD, James D. (TM), Stress Analyst, 
McDonell Aircraft Corp., St. Louis, Mo. 
Maiti: 3213 Rex Ave., Overland 14, Mo. 

SHEPLEY, Col. Philip, USAF (M), Ch., Pol. 
Branch, Office Foreign Military Affairs, ISA, 
Office Sec. Defense, OSD, Pentagon, Wash., 

D.C. Mail: 1900 Que St., N.W., Wash. 


D. 

SHEPPARD, Col. William A., USAF (M), 
Deputy Codr. (Program Megmt.), Western 
Devel. Div., Hq. ARDC, Inglewood, Calif. 
Mail: 1609 Via Lazo, Palos Verdes, Calif. 

SHEPPERD, Col. Lewis A., M.D., USAF (M), 
Cons., Asst. Surgeon, New York Eye & Ear 
Hospital, Pan. Am. World Airways, Inc., 
New York, N.Y. Mail: 31 Sutton Place, 
South, New York a7; mY. 

=e Dewey A. (TM), Sr. Flight Test 
Engr., North Am. Aviation, Downey, Calif. 

SHERBORNE, Lt. Col. Henry H., USAF 
(M), Arnold Engrg. Devel. Center, Tulla- 


homa, Tenn. 

SHERBURNE, Clinton P. (TM), Aerody- 
namics Engr., Marquardt Aircraft Co., Van 
Nuys, Calif. Mail: 15136 Minnehaha St. 
San Fernando, Calif. 

SHERBY, Comdr. Sydney S., USN (AF), Air- 
craft Engrg. & Configuration Officer, ‘Staff, 
ene ram Air Force, Pacific Fleet, NAS, 

n Diego 35, Calif. 

SHEREIE:, Edmund A. (M), Designer, Sr., 
Walter Kidde & Co., Belleville, N.J. Mail: 
36 Burnet Hill Rd., Livingston, N.J. | 

SHERIDAN, Hugo G. (M), Head, ‘Airplane 
Design Sect. Research Div., BuAer, Navy 
Dept., Wash., D.C. Mail: 5721 43rd Ave., 
Apt. 4, Hyattsville, Md. : 

SHERIDAN, Laurence W. (AF), Sr. Physicist, 
General Mills, Inc., Minneapolis, Minn. 

SHERIDAN, Philip F. (TM), Aero. Engr. 
Aircraft Div., Hughes Tool Co., Culver City, 
Calif. Mail: 8828 Glider Ave., Los Angeles 
45, Calif. 

SHERMAN, George J. (TM), Production 
Methods Engr., Radio Receptor Co., Inc. 
Brooklyn, N.Y. Mail: 139-16 28 Rd, 
Flushing, N.Y. 

SHERRILL, Robert D. (TM), Student, Grad. 
School, Purdue Univ., West Lafayette, Ind. 

SHERWOOD, A. Wiley (M), Prof. of Aero- 
dynamics, Univ. of Maryland, College Park, 


Md. 
SHEVELL, Richard S. (M),_ Performance 


Engr., Douglas Aircraft Co., Santa Monica. 
Calif. Mail: 425 N. 
geles 49, Calif. 
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SWEET, Lt. ‘ot Floyd J., USAF (AF), Asst. 
Exec. Scientific Bd., Office, 

AF, Wash. 25, D.C. 
Mail: 3541 N. Utah St., Arlington 7, Va. 

SWEET, —— R. (TM y, Vibration & Flutter 
Engr., North Am. Aviation, Inc., Los Angeles 
45, Calif. 14905 Cordary Ave., Haw- 

thorne, Calif 

SWEETSER, Converse W. (AF), Asst. Ch— 

Struct., Grumman Aircraft Engrg. Corp., 

an age, N 

SWEIDA, L. (TM), Aircraft 

Santa Monica, 

SWEIDEN, (T™ Metal Prod- 
ucts, Ltd., 41 St., Chatham, Ont., 
Canada. 

SWETNAM, Ens. Robert L., USN (TM). 

SWICK, ist’ Lt. Eugene J., USAF (TM), Proj. 
Officer, W-P AFB, Dayton, Ohio. Mail: 36 

Garland Ave., Dayton 3, Ohio. 

swiFt. John J. (TM), Aerodynamicist, Doug- 
las Aircraft Co., Inc., Tulsa, Okla. Mail: 
7103 E. Sth, Tulsa, Okla. 

SWIHART, John M. (M), Aero. Research Sci- 
entist, Langley Aero. Lab., NACA, Langley 

Field, Va. Mail: 44 Cherry Acres 7) 
Hampton, Va. 

SWIM EY, Malcolm B. (TM), 2705 N. 
Nevada St., El Monte, Calif. 

SWISHER, Leon N. (M), Mer.—Aero. Sales, 
Sperry Gyroscope Co. Div., The Sperry Corp., 
Great Neck, N.Y. Mail: 18 Maryland Ave., 
Freeport, N.Y. 

SWITZER, John Richard (TM), Compressor 
Aerodynamic Design Engr., G-E Co., Cin- 
cinnati 15, Ohio. Mail: 1544 Clovernoil Dr., 
Cincinnati 31, Ohio. 

SWOPE, Marion E. “(TM), Designer, Chance 
Vought Aircraft, Inc., Dallas, Tex. Mail: 
3522 Maryland Ave., Dallas 16, Tex. 

illiam A. (TM), Jr. Engr.—‘‘A” 
Draftsman, Northrop Aircraft, Inc., Haw- 
thorne, Calif. Mail: 618 Veteran Ave., Los 
Angeles 24, Calif. 

SYDDALL, Wm. H. (TM), 367 High St., 
Manor Park, London, E. 12, England. 

SYLVANDER, Roy C. F), Dir.—Engrg., 
Eclipse- Pioneer Div., Bendix Aviation Corp., 
N.J. Matl: 162 Linden St., Ridge- 


N 
SYMINGT N, W. W., Jr. (AF), Operations 
A i The Glenn L. Martin Co., Baltimore 3, 


SYNE, Tobias (M), Cons., H. H. Fraser & 
Associates (Pty.) Ltd., P.O. Box 1630, Tel 
Aviv, Israel. Mail: 33, La Guardia St., Tel 
Aviv, Israel. 

SZE, Yao Yuan (TM), Sr. Aero. Engr., Pa- 
cific- Alaska Div., Pan Am. orld Airways, 
San Francisco Airport, South San Francisco, 
Se Mail: 18 S. Idaho St., San Mateo, 


Calif. 
SZNYCER, Bernard (M), En 
York N.Y. Masl: 66 W. 33 New 

York 19) N.Y 

SZOSTAK, F. Lt. William J. (TM), Fii a 
Safety Engr., RCAF, Air Force Has., 
tawa, Canada. Mail: 226 Clearview 
Ottawa 3, Ont., Canada. 

SZUKIEWICZ, Romuald (AF), Asst. Ch. 
Aerodynamicist, Airspeed Div., De Havil- 
land Aircraft Co., Ltd., Christchurch, Hants, 
England. Mail: “Y anita, " East Cliff Way, 
Christchurch, Hants, England. 


T 


TABATCHNIK, Joshua (M), Sr. Stress An 
alyst, Republic Aviation Corp., Farmingdale, 
N.Y. Mail: 1130 Brighton Beach Ave., 
Brooklyn 35, N.Y. 

TACKETT, James B. (M), 2208 Navy St., 
Santa Monica, Calif. 

TAFE, Harvey C. (AF), Military Relations 
Dir. Convair, Div. of Gen. Dynamics Corp., 
San Diego, Calif. Mail: 144 N. Bristol, Los 
Angeles 49, Calif. 

TAIGMAN, Leonard G. (TM), Master Plan- 
ning & Scheduling, The Glenn L. Martin Co., 
Baltimore, Md. 

TAILLON, Norman V. (TM), 1327 Foothill 
Bivd., San Luis Obispo, Calif. 

TAJIRIAN, George (M), Engr., The Glenn 
L. Martin Co., Baltimore, Md. 


TAKASUGI, Kingo Lockheed 
Corp., Burbank, 

TAKATSUKA, Bobby T. (TM). ‘1301 E. Madi- 
son o Seattle 22, Wash. 

TALBERT, Turley Ww. (M), Engrg. Person- 
nel Mer., Douglas Aircraft Co., Inc., 
Segundo, 5234 Oakland St., Los 
Angeles 32, C 

TALBOT, Cartis. (AF), 1533 Barclay PI., 
Schenectady, N.Y. 

TALBOT, Lawrence (TM), eT Prof., Divi- 
sion of Mech. Engrg., Univ. of Calif., Berke- 
ley 4, Calif. Masl: 106 M » Univ. of Calif. 
Berkeley 4, Calif. ; 

TALBOTT, Harold E. (HM), Secy.—Air 
Force, Wash 25, D.C. 

TALMAGE, Donald B. (M), Asst. Dir., Engrg., 
Air Transport Assoc. of Am., 1107 16th 
St., N.W., Wash. 6, D.C. 

TAMBOLI, Ramchandra B. (TM), Aerody- 
namicist, The de Havilland Aircraft Co., Ltd., 
Hatfield, Herts, England. Mail: 61 Spring: 
field Rd., London, N. 11, England. 

TAMBURELLO, V. (M), Aero. Engr., Has. 
USAF, (Aero. Std. Gr.), Wash. 25, D.C. 
Mail: 10413 Barrie Ave., Silver Spring, Md. 

TAN, Hao Sung (M), Visiting Assoc. Prof., 
Dept. of Engrg. Mech., Univ. of Notre Dame, 
Notre Dame, Ind. 

TANCK, Rudolf L. (M), Gr. Leader Weight 
Control Gr., North American Aviation, Inc., 
Columbus 16, Ohio. Mail: 80 E. Bryden Rd., 
Reynoldsburg, Ohio. 

TANI, Itiro (M), Prof., Inst. of Science & 
Univ. of 856 Komaba, Meguro- 
ku, Tokyo, Japa 

TANNER, Walter I. (TM), Designer “A,” 
Douglas Aircraft Co., Inc., Long Beach, Calif. 
ary 2285 McNab Ave., Long Beach 15, 


Calif. 
TAPPE, William C. (TM), Design Draftsman, 
Grumman Aircraft Engrg. Corp., Bethpage, 


TAPPER, Charles E., Jr. (TM), Assoc. Re- 
search Engr., Boeing Airplane Co., Seattle, 
Wash. 

TARANTO, Frank (TM), 11 Bayview Ave., 
Englewood Cliffs, N.J. 

TARBELL, Kenneth D. (TM), Flight Test 
Analyst ham Northrop Aircraft, Inc., Haw- 
thorne, Calif. 

TARBOX, Jack M. (TM). Designer, P&W 
Aircraft Div., UAC, 150 Causeway St., Bos- 
ton, Mass. Mail: 22 Priscilla Circle, Wey- 
mouth 88, Mass. 

TARBOX, William H. (AM), Flight Engr., 

TWA, Chicago Midway Airport, Chicago, 
Til. Mail: 704 S. Washington St., Hinsdale, 
Til 


TARGOFF, Walter P. (M), Head, Applied 
Mechanics Sect., Cornell Aero. Lab., Inc, 
Buffalo, N.Y. 

TARGOS, John A. (TM), Assoc. Engr., Doug- 
las Aircraft Co., Inc., Long Beach, Calif. 
Mail: 203 S. Bandini St., San Pedro, Calif. 

TATE, Roger E. (TM), Wind Tunnel Test 
Engr., Ord. <Aerophysics Lab., Convair, 
Daingerfield, Tex. Mail: 1304 Stephens Bivd., 
Mt. Pleasant, Tex. 

TATE, ist Lt. Stanley Eugene, USAF (TM), 
Aero. Engr., Prop. Lab., WADC, W-P AFB, 
Dayton, Ohio. 

TATGE, Robert J. (M), Sales Engr., AiRe- 
search Mfg. Co., Div. of the Garrett Corp., 
9851 Sepulveda Blvd., Los Angeles 45, Calif. 

TATHAM, Norman J. (M), Ch. Controls Gr. 
Engr., Douglas Aircraft Co., Inc., Long Beach, 
Calif.’ Mail: 12055 So. Horley Ave., Downey, 


Cal 

TAUBMAN, Samuel (TM), Pres., National 
Shower Mfg. Co., 14285 Wyoming Ave., De- 
troit 38, Mich. 

TAUSON, Peter (AF), Research Engr., The 
Natl. Supply Co., Pittsburgh, i 

TAVETIAN, Hurant (AM), Aviation Safety 
Agent, Aviation Safety District Office, CAA, 
Cleveland 11, _ Mail: 2014 Brown Rd., 
Lakewood 7, Ohi 

TAWNEY, Gereld Pres., Penn-East 
Engrg. Corp., Kutztown, Pa. 

TAYLOR, C. Fayette (F), eee 
Engrg., M.I.T., Cambridge, Mass. 

TAYLOR, David W. (TM) Flight Engr., Am. 
Airlines Inc., New York, N.Y. Mail: 9709 B 
Formosa Circle, Dallas, — 

TAYLOR, Edward S. (F), Prof.—Aircraft 
Engines, M.I.T., Cambridge 39, Mass. 

TAYLOR, Sir Geoffrey Ingram (HF), Lately 
Research Prof. Mail: — Huntingdon 
Rd., Cambridge, Eng land 

TAYLOR, George William’ (M), Mger.—Domes- 
tic Sales, Boeing Airplane Co., Seattle, Wash. 
Mail: 10458 S.E. 20th St., Bellevue, Wash. 

TAYLOR, Harlan D. (M), Head, Aerody- 
namics Sect., Research Dept., United Aircraft 
Corp., East Hartford 8, Conn. 

TAYLOR, H. W. (M), Engr., G-E Co., Sche- 
nectady, N.Y. 

TAYLOR, James L. (M), Research Engr., 
Weapon Systems Analysis, Northrop Aircraft, 
Inc., Hawthorne, Calif. Mail: 1938 Lees 
Ave., Long Beach 15, Calif. 

TAYLOR, Mervin Francis (M), Design Engr., 
The Glenn L. Martin Co., Baltimore 3, Md. 
Mail: 241 Linden Ave., Towson 4, Md. 

TAYLOR, Philip B. (F), Partner, Sanderson 
& Porter, 52 William St., New York 5, N.Y. 

TAYLOR, Robert Irvine (M), Sect. Leader, 


Wind Tunnel, Vickers-Armstrongs, Ltd., Wey- 
bridge, Surrey, Englan 

TAYLOR, Ross Brown. (TM), Design Engr., 
Orenda Engines, Ltd., Toronto, Ont., Can. 
Mail: 73 Elliott St., Galt, Ont., Canada. 

TAYLOR, Capt. Samuel G., Jr., ‘USAF (TM), 
B-47 Aircraft Comdr., Pinecastle AFB, Fia. 
Mail: 2801 Hargill Dr., Orlando, Fla. 

TAYLOR, Thomas L. (M), Owner, Thomas 
L. Taylor—Sales & Engrg., 11 E. 21st St., 
Baltimore 18, Md. 

TAYLOR, William E. (TM), Box 61, Talcott- 
ville, Conn. 

TEAGUE, Beal M. (TM), Gr. Engr., The 
Glenn 7. Martin Co., Baltimore, Md. Mail: 
Providence Rd., Towson 4, Md. 

TEAGUE, Pauline V. (TM). Design Engr., 
Convair, Div. of Gen. Dynamics Corp., 
Pomona, Calif. Mail: 721 S. Manzanita Dr., 
West Covina, 

TEARNEN, John O. (TM), Design Specialist, 
Ryan Aero. Co., San Diego 12, Calif. Mail: 
4619 38th St., San Diego 16, Calif. 

TEASDALE, Arthur Robert, Jr. (M), Ch. of 
Electronics Design, Temco Aircraft Corp., 
Dallas 2, Tex. Mail: 3925 Potomac Ave., 


Tex 
TEDESCHI, Louis J. (TM), Aerodynamicist, 
The Kaman Aircraft Corp., Windsor Locks, 
ae Mail: 123 Standish St., Hartford 14, 


Con 

TEEL, “Lewis W. (M), Proj. Engr., Douglas 
Aircraft Co., Inc., Long Beach, Calif. Maii: 
5255 Village Rd., Long Beach 8, Calif. 

TEETER, George Howard (M), Sr. | Aero- 
hysics Engr., Convair, Ft. Worth, Tex. 
ail: 7445 Aberdeen, Ft. Worth, Tex. — 

repre, Ralph R. (M), Pres., Perfect Circle 
Corp., Hagerstown, n 

TEICHMANN, Caroline Swift (M), Member 
of Tech. Staff, Systems R&D Div., Hughes 
Aircraft Co. Div., Hughes Tool Co., Culver 
City, Calif. ia 678 Kelton Ave., Los 
Angeles 24, Calif 

TEICHMANN, Frederick K. (AF), Asst. Dean, 
Day Div., College of eg N.Y. Univ., 
New York 53, N.Y. 

TEIG, Comdr. Vernon E., USN (M), Asst. 
ir., Airframe Design Div., BuAer., Dept. 
of the Navy, Wash. 25, D.C. Mail: 3066 N. 
Oakland St., Arlington 7, Va. ‘ oe 

TELLEP, Daniel M. (TM), 5153 Mission 
Blvd., San Diego 9, Calif. 

TELLES, Sanford (TM), Sr. Struct. Engr., 
Republic Aviation Corp., Farmingdale, L.1., 
N.Y. Mail: 1201 B 27 St., Far Rockaway, 


N.Y. 

TEMPLETON, Robert R. (M), Gr. Leader— 
Powerplant Test, North Am. Aviation, Inc., 
Los Angeles 45, Calif. Mail: 26803 Dapple- 
gray Lane, Rolling Hills, Calif. Mey: 

TENG, Lee C. (TM), Asst. Prof., Univ. of 
Wichita. Wichita 14, Kan. 

TENNANT, Samuel M. (M), Gr. Ener., Dy- 
namics, Temco Aircraft Corp., Dallas, Tex. 
Mail: 3950 Buena Vista, Dallas, Tex. — 

TENOLD, Lt. Col. Leslie A., USAF (TM), 
Proj. Officer-—System 302A, WADC. W-P 
AFB, oa Mail: Box 7303, WADC, W-P 
AFB, Ohi 

TEREE, B. R. (AF), Ch. Engr., Aircraft Div. 
The Weatherhead Co., Antwerp, Ohio. Mail: 
355 E. 215th St., Euclid 23, Ohio. 

TERRY, Comdr. John x. USN (M), ANP 
Liaison Officer, BuAer, Dept. of the Navy, 
Wash. 25, D.C. 

TERRY, William B., Jr. (M), Pres., Sail 
Flights, Inc., 40 Journal Sq., Jersey City, N.J. 
Mail: 2651 Kennedy Ave., Baltimore 18, Md 

TETLEY, Wilfred H. (M), Dir. of Engrg. 
Air Materiel Force, Europe, APO 633, N.Y., 


N. 

TEUBNER, it, Gel. USAF (MM), 
Fire Control Br., Hq., ARDC, Baltimore 3. 
Md. Mail: 4 N. Southwood Ave., Annapolis, 

d. 


M 

THARRATT, George (AF), Prelim. Design 
Engr., “A,” Douglas Aircraft Co., Inc., Santa 
Monica, Calif. Mail: 18041 Sherman Way, 
Reseda. Calif. 

THAW, Russell William (M), Military Sales, 
Douglas Aircraft Co., Inc., Santa Monica, 
Calif. Mail: 654 Walther Way, Los Angeles 
49, Calif. 

THAYER, Ralph E. (TM), Engr.—Flight 
Analyst, Lockheed Aircraft Corp., Burbank, 
Calif. Mail: 2690 N. Frederic St., Burbank, 
Calif. 

THAYER, Wm. Paul (M), Sales & Service 
Mer., Chance Vought Aircraft, Inc., Dallas, 
Tex. Mail: 4198 Lively Lane, Dallas, Tex. 

THEISS, Edward C. (TM), Ch., ‘Environmental 
Criteria Br., Systems Planning Office, Directe- 
rate of Air Weapon Systems Operations, 
WADC, ARDC, W-P AFB, Ohio. Mail: 
1651 Rosemont Bivd., Dayton 10, Ohio. ; 

THELANDER, John A. (TM), Aerodynami- 
cist, Douglas Aircraft Co., Inc., Long Beach, 
Calif. Mail: 3039 Ostrom Ave., cone Beach 
8, Calif. 

THEO, Michael G. (TM), Jr. Engr.—Devel., 
Rocket Engines, North Am. Aviation, Inc., 
Downey, Calif. Mail: Box 107, Boron, Calif. 

FRROAAED, Phillip E. (M), Des. Coordinator, 
G&C Dept., Engrg. Div. Chrysler 


Corp., Detroit Si, Mich. Mail: 1051 Roose- 
velt, Plymouth, Mich. 
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.. Wey- THEODORE, Michael J. (M), 19 Chesbrough THOMPSON, Comdr. John G., USN (AM), TIETZEL, Frederick A. (TM), Research 
Rd., West Roxbury 32, Mass. Long | Material Officer, U. g. NAS, Hutch- Assoc., Ohio State Univ., Columbus, Ohio. 
Engr., THEODORIDES, Phrixos J. (AF), Research inson, Kan Mail: 3016 University St., Columbus 14, Ohio. 
js OR: Prof., Inst. for Fluid Dynamics & Applied THOMPSON, Kenneth Orval (TM), Engr., TIFFANY, Raphael J. (M), Aero. Design 
da. M: athematics, Univ. of Md., College Park, Md Rosemount Aero. Research Labs., Rosemount, Engr., Master Lines Lofting, Fairchild Air- 
(TM), Mail: 9906 Woodburn Rd., Silver Spring, Minn. 8 1624 Fillmore St. N.E., Min- craft Div., Fairchild Engine & Airplane Corp., 
» Fila. Md. neapolis, M Hagerstown, Md. 
THEODORSEN, Theodore (F), Cons., Fair- THOMPSON, "lee P. (M), Prof., Mech Engrg., TIFFORD, Arthur N. (AF), Assoc. Prof. of 
Thomas child Engine & Airplane Corp., Fairchild A&M College of Tex., College Station, Tex. Aero. Engrg., The Ohio State Univ., Colum- 
lst St., Engine Div., Farmingdale, N.Y. Mail: THOMPSON, Mason B. (M), Proj. Engr., bus 12, Ohio. Mail: 1835 Edgemont Rd., 

Anchorage Guest House, Cold Spring Harbor, Midwest Research Inst., Kansas City, Mo. Columbus 12, Ohio. ; 

Talcott- r... Mail: 815 W. 60 Terr., Kansas City 13, Mo. TILGNER, Charles, Jr. (AF), Ch. Aero. Engr., 

THERIAULT, Paul W. (M), Dept. Megr.-- THOMPSON, Milton John (AF), Prof. and Grumman Aircraft Engrg. Corp., Bethpage, 

r., The Wind Tunnel, Lockheed Aircraft Corp., Bur- Chairman, Dept. of Aero. Engrg.; Assoc. Dir., N.Y. Mail: 89 Duane St., Farmingdale, 
Mail: bank, Calif. Mail: 723 N. Workman St., Defense Research Lab., Univ. of Tex., Engrg. N.Y. 

San Fernando, Calif. Building 135, Austin 12, Tex. TILLINGHAST, T. E. (F), Sales Megr., Pratt 

Engr., THIBODEAU, Robert E. (M), Deputy Ch THOMPSON, Oscar N. (M), Proj. Struct. & Whitney Aircraft Div., United Aircraft 

Corp., Lab. Div., USA Ord. Corps, Detroit Arsenal, Engr., Convair, Ft. Worth, Tex. Mail: 2520 Corp., 400 Main St., E. Hartford 8, Conn. 3 

ita Dr., Centerling, Mich. Mail: 1729 Broadstone Rd., Forest Park Blvd., Ft. Worth 4, Tex TILLSON, Richard L. (TM), 946 Ash St., 

Grosse Point Woods 36, Mich. THOMPSON, P. H. (M), Power Plant Engr., Inglewood, Calif. . 

ecialist, THIEBLOT, Armand J. (AF), Pres., Thieblot Douglas Aircraft Co., Inc., Santa Monica, TILTMAN, Alfred Hessell (AF), Chairman 
Mail: Aircraft Co., Inc., 4924 Hampden Lane, Calif. Mail: 4909 Rupert, Encino, Calif. & Tech. Dir., Tiltman Langley, Ltd., Red- 
; Wash. 14, “ Mail: 1324 Hamilton Blvd., THOMPSON, Richard L., Sr. (TM), Aero. hill Aerodrome, Surrey, England. Mail: 
Ch. of | Hagerstown, Md. Engr., Aircraft Engrg. Foundation, Burbank, “Seafarers’ Roman Landing, West Witter- 
Corp., THIEL, Adolf K. (M), Ch., Tech. Feasibility alif. Mail: 5733 Rhea Ave., Tarzana, Calif. ing, Chichester, Sussex, England. 
c Ave., Study Office, Ord. Missile Lab., Redstone Ar- THOMPSON, Robert A. (TM), Exp. Test TIMMS, George W. (TM), Assoc. Engr., 
senal, Huntsville, Ala. Mail: 1905 Evergreen Engr., P&W Aircraft Diy., UAC, East Hart- Equip. Gr., Radio Radar Sect.; Douglas Air- 
\amicist, St., Huntsville, Ala. ford, Conn. Mail: 235 Man St.. 5G-4, East — Co. Inc., Long Beach, "Calif. Mail: 
Locks, THIESSEN, Dewey A. (TM), Struct. Engr., Hartford 8, Conn. 9381 Mayrene Dr., Garden Grove, Calif. 
ford 14, Chance Vought Aircraft, Inc., Dallas, Tex. THOMPSON, Robert Alden (M), Head Prof., TIMOSHEK, Stanley (TM), Magnes:um Sales, 

Mail: 1118 N.E. 19th, Grand Prairie, Tex. Aero. Engrg. Univ. of Fla., Gainesville, Fla. The Dow Chemical Co., Hopkins Bldg., Mid- 

Douglas THIEVON, William J. (TM), Engrg. Trainee, Mail: D Rte 5, Box 4, Gainesville, Fla. land, Mich. 
_. Maii: Republic Aviation Corp., Farmingdale, N.Y. THOMPSON, William C. (TM), Aero. Re- TIMOSHENKO, Prof. S. (F), 536 W. Crescent 
if. 7 Charles M. (TM), Application Engr., search Scientist, NACA, Langley Field, Va. Dr., Palo Alto, Calif. 

Aero- G-E_ Co., 920 Western Ave., Lynn, Mass. Mail: 5 Morrison Lane, Warwick, Va. TINDAL, James A. (TM), Asst. Engr., Re- 

Tex. Mail: 23 Loris Rd., Peabody, Mass. f THOMPSON, William Edgar (M), Instr. in search & Analysis, Northrop Aircraft, Inc., 
X. THOMAS, Charles F. (M), Corporate Dir.— Mech. Engrg., Illinois Inst. of Tech., Chicago Hawthorne, Calif. ' Mail: 18002 Mettler Ave., 
t Circle Military Sales, Lockheed Aircraft Corp., 16, Ill. Gardena, Calif. 

Burbank, Calif. Mail: 1726 Allen Ave., THOMPSON, William F. (M), Supvr. Engr. TING, Lu (M), Special Design Engr., Foster 

Member Glendale 1, Calif. —Advanced Dev. Engrg., Aviation Gas Tur- Wheeler Corp., 44 Beaver St., New York, 
Hughes §f THOMAS, Capt. “Charles P. (TM), Proj. Engr., bine Div., Westinghouse Elec. Corp., Kansas N.Y. Mail: 2420 Sedgwick Ave., Bronx 68, 
, Culver Navigation, Unit, Directorate—Flight & All- City, Mo. N.Y. 
ye., Los Weather Testing, WADC, W-P AFB, Ohio. THOMSON, Robert J. (M). Sect. Engr.— TINGLEY, George A. (TM), Jr. Engr.— 

Mail: 1870 Tocoma Ave., Berkeley. Calif. Thermodynamics; Orenda Engines, Ltd., Mal- Research, Missile and Control Equip. Dept.. 
t. Dean, THOMAS, David D. (M), Deputy Dir., Office ton, Ont., Canada. Mail: 21 Braywin Dr., North Am. Aviation. Inc., Downey, Calif. 

Univ., of Federal Airways, CAA, Wash. 28. D.C. Toronto 15, Ont., Canada. TINGLEY, S. F. (TM), Sr. Devel. Engr., 

Mail: 917 Rose Lane, 2 J Church, Va. THOREN, Rudolph L. (M), 5110 Teesdale St., Goodyear Aircraft Corp., Akron, Ohio. Mail: 
), Asst. THOMAS, David F., Jr. (TM). Aero. Research North Hollywood, Calif. 1749 Marks Ave., Akron 5, Ohio. 

., Dept. Scientist, NACA, Langley ARB. Va. Mail: THOREN, Theodore R. (M), Staff Dir. Engrg. TINNAN, 2nd Lt. Leonard M. (TM). Grad. 
3066 N. 67—3lst St.. Wheeling. West Va. —R&D., Thompson Products, Inc., 23555 Eu- Student, Air Force. Inst. of Tech., W-P AFB, 

THOMAS, Edward U. (M), Elec. Engr., Spe- clid Ave., Cleveland 17, Ohio. Ohio. Mail: 5242 Access Rd., Dayton 3, Ohio. 
Mission cialties, Inc.. Skunks Misery Rd., Syosset, THORN, Gordon P. (M), Ch. Research Engr., TINSLEY, Walton Eugene (M), Attorney, 

N.Y : Lockheed Aircraft Corp., Marietta, Ga. Mail: Harris, Kiech, Foster & Harris, 321 Subway 
P (mM), Engr., 2025 Peachtree Rd., N.E., Atlanta, Ga. Bldg., 417 S. Hill St., Los Angeles 

e, L.l., emco Aircraft Corp., Greenville ex. THORNBURY, Paul C. (AF), Aviation Safet 13. 
ockaway, THOMAS, Gerald B. (M), Aerodynamic Engr., Agent—Operations, 2 ch Los Angeles 48. TIPPETT, Cloyce Joseph (M), ICAO Rep., 

Calle Mails 439 ince Senta Monica, Calif. South Am Internatl. Civil Aviation Organi- 
Leader— ali aul: 43 esa anta Monica, THORNE, Ned M. (M), Test Engr.—Flight zation, parta o 6 ima, Peru. 
mn, Inc., alif. ’ Test Center, Boe'ng Airplane Co., Seattle TISDALE, Maj. James W., Jr, USAF (TM), 

Dapple- THOMAS, Harold Wm. (AF), Military Sales 14, Wash. Mail: 7318 54th Ave. N.E., Aero. Engr., W-P AFB, Ohi 

Rep.. Lockheed Aircraft Corp., Burbank, Calif. Seattle 15, Wash. TISSERAND, Laurence E. (TM), 739 Cullen 
"niv. of Mail: 4603 Indianola Way. La Canada, Calif. THORNGREN, A. (M), 1422 Bentley, West Ave., Evansville, Ind. 

THOMAS, H. C. B. (AF). Head, Mech. Engrg. Los Angeles, Calif. TITUS, Charles K. (TM), Sr. Engr., Westing- 
er., Dy- Dept., Royal Aircraft Estab.. Ministry of THORNLEY, R. Stanton (TM), Gr. Engr., house Electric Corp., Baltimore 27, Md. 
as, Tex. Sunply. Farnborough, Hants. England. Production Design Dept., The Glenn L. Martin Mail: 2116 Oak Lodge Rd., Baltimore 28, Md. 
x THOMAS, Isaac Lay, Jr. (TM). Design Devel. Co., Baltimore, Md. Mail: Manor Rd., Monk- TITUS, Frederic E. (TM). Aero. Engr., United 
* (TM), Engr., Chance Vought Aircraft, Inc., Dallas, ton, Md. Air Lines, Inc., South San Francisco, Calif. 
C, W-P Tex. Mail: 1053 Indian Hills Dr., Grand THORNTON, Rute ¥. (a). Ch. Engr. & Head Mail: 220-C. W. 36th Ave., San Mateo, Calif. 
IC, W-P Prairie. Tex. of Aircraft Sect., Devel. Div., Aluminum Cv. TITUS, Paul V. (TM), Supvr.—Aerodynamic 

THOMAS, Capt. John W., USAF (TM), Sr of Am., New Kensington, Pa. R&D., North Am. Aviation, Inc., Columbus, 
ft Div. Proj. Engr., Ramjet & Pulseiet Devel., Power THORP, Frank W. (TM). Engr., L. L. Me- er ae 2983 Hampshire Rd., Columbus 
o. Mail: Plant Lab, WADC, W-P AFB, Ohio. Mail: Conachia Co., 2240 Mt. Elliott, Detroit 7. Ohi 

2222 Hazelton Ave., Davton 3, Ohio. Mich. TITUS. “Richard R. (TM), Aerodynamicist, 
), ANP THOMAS, John W. (TM), Aerodynamicist, THORP, George B. (AF), Lecturer in Me- North Am. Aviation, Inc., Los Angeles, Calif. 
e Navy, Douglas Aircraft Co.. Tnc.. Santa Monica, chanics, Carnegie Inst. of Tech., Pittsburgh Mail: 5211 W. 98th St., Los Angeles 45, 

Calif. 434 Wynola Pacific Pali- Mail: 245 Melwood St., Pittsburgh Calif. 
es., Sail sades, Calif TIXIER, E. E. (M), Oumes, ae Assoc., 
‘ity, N.J. THOMAS, Joseph J (TM), Flight Test Engr., THORE: “John W. (M), Airplane Proj. Engr., 1029 Dupont Circle Bldg., Wash. D.C. 

18, Md Lockheed Aircraft Corp., Burbank. Calif. Fletcher Aviation Corp., Pasadena, Calif. TIZARD, Sir Henry lad (Rek.) (HF), 
Engrg.. Mail: 21321/2 N. Lincoln St., Burbank, Calif. Mail: 354 E. Cypress, Burbank, Calif. Keston, Hill Head, Fame, Hants, England. 
33, N.Y., THOMAS, Kenneth F. (TM). Mer.. Kenneth THORSON, George O. (AM), Pres., The Thor- TOBEY, Ha (M), Ch. of Struct., Piasecki 

F. Thomas mee 62 LaSalle Road, West Hart- son Co., 1644 ba Orange Grove Ave., Los Helicopter Corn., Morton, Pa. Mail: 1709 
M), Ch. ford 7, Angeles 46, Cal Green Valley Rd., Havertown, Pa. ‘ 
more 3, ' THOMAS. st. Lt. Richard G., USAF (TM), THORSON, Morris H. (M), Supvr.—Perform- TOBIN, F. ‘Wallace (TM), Proj. Admin., 
:nnapolis. All-Weather Intep. Pilot, 465th Ftr. Inctp. ance & Cycle Analysis, Small Aircraft En- Engrg. and Devel. Serv. Dept., NADC, 

\ Sa., McChord AFB, Wash. gine Dept., G-E Co., West Lynn, Mass. Johnsville, Pa. Mail: 520 E. Willow Grove 

Design THOMAS, Walter C. (AM), Aircraft Inspector, THRALL, PEaward W,, Jr. (M), Design Special- ‘Ave.. Wyndmoor, Phila. 18. Pa. 
c., Santa Bureau of Aeronautics Rep., Bethpage, N.Y. ist, Douglas Aircraft Co., Inc., El Segundo, TOBIN, Gerald C. (TM), Research Physicist, 
ety War Mail: 506 Asharoken Blvd., , aa Shore, N.Y. Calif. Mail: 8306 Regis Way, Los Angeles Hughes Aircraft Co., Culver City, Calif. 
an % THOMAS, William W. (TM), Ch. Draftsman, 45, Calif. Mail: 11221 Woolford St.. Culver City. Calif. 
Sal Piasecki Helicopter Corp., Bind Pa. Mail: THROOP, Lt. (j.g.) James R., USN (TM). TODARO, Juan (TM), Sales Engr., W. 

ry sales, Bowling Green, Media, Pa. Air Anti- Submarine Sq. 39 (VS. 39), NAS, Anderson Trading Co., S.A., Apartado 1385, 
Mowat. THOMAS, Willys E. (M), Exec. V-P. Mag- Quonset Point, R.I. Mail: 519 Albradt Ave., aan, Cuba. Mail: Apartado 2355, Habana, 
s Angeles naflux Corp., Chicago 31, Ill. Mail: 701 ones N.J. 

Edgemont Lane, Park Ridge, Til. HUE, K. S. (M), Head Aerodynam‘cs Engr., TODD, 2nd Lt. Darrell M., USAF (TM), Pilot 
r.—Flight THOMASON, H. S., Jr. (M), Gr. Leader, be sa Engines. Ltd., Toronto, Ont., Canada. Training. Mail: 957 Beechwood Rd., Colum- 
Burbank, Struct. Test Lab., North Am. Aviation, Inc. : Mail: 32 Dartnell Ave., Toronto, Ont., Canada. bus 13, Ohio 
Burbank, Columbus, Ohio. Mail: 700 Hartford St., THURLOW, David (M), Sr. Gr. Engr., Boe- TODD, James P. (TM). Test. Engr.—Perform- 

‘ Worthington, Ohio. ing Airplane Co., Seattle, Wash. Mal: 4827 ance Analysis, Exp. Test Dept., P&W __Air- 
: Service TeomE. Pitt George (TM), Grad. Student, 55th Ave. So., Seattle 18, Wash. craft Div., UAC, East Hartford. Conn. Mail: 
., Dallas, 7. Cambridge, Mass. Mail: 2112 Vil- THURSTON, David B. (AF), ig Colonial 2 Plain Dr., East Hartford 8, Conn. 
las, Tex. ee Dr., Louisville 5, Ky. Aircraft Corp., Deer Park, L.1., N.Y. Mail: TODD, Miles J. (M), Proj. Test Engr., Chance 
ronmental ; THOMPSON, A. Stanley (M), Engr., Pack- 23 E. Rogue’s Path, Huntington. “Sta.. N.Y. Vought Aircraft, Inc., Dallas, Tex. Mail: 
Directe- ard Motor Car Co., Detroit. Mich. Mail: TIBBS, O. E. (M), Mgr. of Flight Test, & 3178 O’Bannon Pag Dallas 8, Tex. 
perations, 1367 Balfour Rd., Grosse Pointe Park. Mich. Ch. Test Pilot, Glenn L. Martin Co., Balti- TOLL, Thomas A. (TM), Aero. Research Sci- 
. Mail: bs PSON, Arthur H. (TM), Hereford, Ariz. more. Ma. Mail: 912 Rolandvue Rd., Ruxton entist, NACA, Langley Field. Va 
0. ; HOMPSON, Donald M. (M), Ch., Eng. & TOLMAN, Lt. Warren R. (TM), Devel. 
rodynam- Dev. Br., Army Aviation D’v., Office. Ch. TIEDEMAN, Fro). Engr Directorate, Hq., Special Weapons Center, 
g Beach, of Trans., Dent. of the Army, Wash. 25, peller Kirtland AFB, Albuquerque, N.M. 
ng Beach D.C. Mail: R.R. 3, Box 345, Alexandria, Va. TOLOMEO, A. Armond (TM), Flight Test 
— THOMPSON, E. S. (AF), Mgr. Western Dis TIEL, ist Lt. Robert P. (TM). Grad. Student, Analyst, Missile Fit. Test, Northrop Aircraft, 
: ” trict—Aviation & Defense Industries Sales Engrg. Admin., Air Force Inst. of Tech., Inc., Hawthorne, Calif. 
ion, nie, Dept., G-E a Los Angeles 54, Calif. W-P AFB, Ohio. Mail: 189 Trunk Dr. TOLOMEO, Albert J. (AM), Design Supvr., 
on, Calif. THOMPSON, F, (F), Assoc. Dir., Langley ayton 3, Ohi is Hydraulics, Flight Controls, Armament, 
ordinator, Aero. Lab. NACA, Langley AFB, Va. TIERNEY, Lt. John Mark, ,USN (TM), 823 Sikorsky Aircraft _Div., UAC, Bridgeport, 
, Chrysler THOMPSON, Hugh B. (M), Research Engr., Spotswood Ave., Norfolk, Conn. Mail: 22 Stonybrook Rd., Stratford, 
51 Roos Coleman Engrg. Co., Inc.,’ Los jAnseles 16, TIETJEN, Robert H. (M), V Field Engr., G-E Conn. 
Calif. Mail: 5712 Aladdin St., Los Angeles Co., 235. Montgomery St., San Francisco, TOLDSKO, Lt. Raymond J., USAF (TM), 
56, Calif. Calif. Mail: 702 K St., Davis. Calif. Struct. Engr., Hq. SA/AHA, Kelly AFB, 


268 


Tex. Mail: Box 147, 
Tex 


Bldg. 


60, Kelly AFB, 


TOLSON, Arthur G. (AM), Electronics Quality 


Control Insp., Arizona Air Procurement Dis- 
trict, AMC, USAF, Hughes Aircraft Co., 
Tucson, Ariz. Mail: Rte. 3, Box 464, Tuc- 
son, Ariz. 


TOMAN, Joseph C. (TM), 
Tri State College, Angola, Ind 
TOMICH, Louis (TM), Aero. 


Gr., Missile Devel., 


Cor P.O. Box 2628, Detroit 31, 
21211 Syracuse, Van Dyke, Mich. 
(TM), 


Corp. 
TOMICH, Michael J. 
Aircraft Gas Turbine 
dale, Ohio. Mail: 
cinnati 24, Ohio 


Engrg. 


Div., 


Aero. Engrg. Dept., 


Engr.—Struct. 
Div. Chrysler 
Mich. 


Tech. Engr., 
G-E Co., Even- 


5718 Lantana Ave., Cin- 


TOMPKINS, Heary H. (TM), Aerodynamicist 
< Co., Inc., El Segundo, 


ouglas Aircraft 
Mati: 1659 


N, Ray (M), 

Gear Works, 

Wilton Pl., Gardena, 

TOMS, Clinton J. 

Aircraft 
Malton, Ont., 

Orangeville, Ont., 


Canad 


(TM), 
Design Office, "Avro 


Franklin St., 


Test 


Lynwood, Calif. 


Calif. 


Design 


Santa 


Engr., Western 
Mail: 15229 


Draftsman, 
Aircraft, Ltd., 


a. Mail: Box 473, 


Canada. 


TOOMEY, Herbert M. (M), Ch., Civil Aviation 


Mission, CAA, % U.S. Embassy, La Paz, 
Bolivia. 

TOPPING, Alanson Dale (M), Engr. Spe- 
cialist (Stress), Goodyear Aircraft Corp., 


Ohio. Mail: 
Akron 13, Ohio. 


TOBPING. Edward William 


51 Westgay Drive, Apt. 


(AM), Pres., 


Topping, Inc., 517 First Natl. Tower, Akron, 


Ohio. Mail: 
Ohio. 

TORDA, T. P. (AF), 
Aero. Engrg. Dept., 


bana, Ill. Mail: 
Univ. of Ill., Urbana 


China Lake, Calif. 
China Lake, Calif. 


Mail: 


721 Delaware Ave., Akron 3, 


Prof. of Aero. Engrg., 
Univ. 
Bldg., 
TORGERSON, Frederick A. (M), 

Aerodynamic Br.—Research Dept., 


of Illinois, Ur- 


Aero. E ngr., 
USNOTS 
100A Fowler, 


TORRILLO, Domenick T. (TM), Assoc. Engr. 
Aero., Sperry Gyroscope Co. Div., e 
Sperry Corp., Great Neck, N.Y. Mail: 
103-47 118th St., Richmond Hill 19, N.Y. 


TOTH, Anthony (M), Designer “A.” Northrop 


Aircraft, Inc., 


awthorne, 


Calif. Mail: 


11500 Simms Ave., Inglewood, Calif. 
TOTTER, Andrew F. (TM), Lab. Tech., Union 


Switch & Signal Div., 

Co., Swissvale, Pa. 

Pittsburgh 18, Pa. 
TOUMANOFF, George 


I. 


Westinghouse Air Brake 
Mail: 


102 Oakview, 
M), Asst. Ch. 


( 
Flight Test Ener., Republic Aviation Corp., 


Farmingdale, N.Y. 
OWER, Merrill F. 
Aviation 


(AM), 
Education & 


Aero. 


Coordinator of 
Instr., Los 


Angeles H.S. Bd. of Education, Los Angeles, 


Calif. Mail: 
Habra, 


370 Avocado 


Crest Rd., La 


Calif. 
TOWLE, iidies 5. (M), Struct. Design Engr., 


Grumman 
N.Y. 


TOWNER, George Ford 


Bomber Defense Proj., 


Aircraft Engrg. Corp., 


(AF), 
Air Arm Div., 


Bethpage, 


Megr., 
West- 


Proj. 


inghouse Electric Corp., Friendship Airport, 


Baltimore, Md. 


TOWNSEND, Edward N. 


(M), 


Works Megr., 


Lockheed Aircraft Serv., New York Internatl. 


Airport, 
TOWNSE 


amaica 20, 


D, Neville Austin (AF), 


Sr. 


Analyst, The de Havilland Aircraft Co., Ltd 


Hatfield, Herts, 
Ave.. 
TOWNSEND, Samuel 
Propulsion, 
Dallas, Tex. Mail: 

Dallas 5, Tex. 
TOWNSEND, T. H., J 
Engr. Sr.; 
Ga. Mail: 
lanta, Ga. 


216 Mt. 


England. Mail: 
St. Albans, Herts. Englan 


J. C. 


Chance Vought 


4417 


r. (M), 
Lockheed Aircraft Corp., Marietta, 
Paran Rd., N.W., At- 


TOWNSEND, Terry M. (T 


Production Liaison Gr.. 


20 Becketts 
(AF), Ch. of 
Aircraft, Inc., 
McFarlin Blvd., 
Aerodynamics 


M), Jr. Engr., 


Chance Vought Air- 


craft, Inc., P.O. Box 5907. Dallas, Tex. 

TOWNSEND, Vernon G. (TM), Leg Engr.. 
Mech. Div., General Mills, Inc., 1620 Central 
Ave.. Minneapolis, Minn. 

TRAGHAM, Alfred Ernest (AM), 239 Broad- 
way, Paterson 

TRAHERN, Arlie R. (TM), Staff Ener., 
Chrysler Corp. Detroit, Mich. Mail: 19927 
Fairway Dr., Grosse Pointe Woods, Mich. 

TRAMMELL, Capt. William H. (TM), Staff 
Aircraft Performance Engr., 55th Strategic 
Reconnaissance Wing, USAF, Forbes AFB, 
Topeka. Kan. 

TRANSUE, 2nd Lt. John R., USAF (TM), 
Proj. Engr., Design Br., Aircraft Lab., 
WADC, W-P AFB, Ohio. Mail: 5464 Ac- 
cess Rd., Dayton 3, Ohio. 


TRAPNELL, Vice Adm. Frederick M., (Ret.) 


USN (AF), 


Engrg. Corp., Bethpage, N.Y 
TRAPP, Albert E. (M), 


Helicopters, Inc., 
1125 Laurel St., 


25. B.C. 
TRAVERS, William R. 


Engrg. Cons., G 


(M), 


Struct. 
Palo Alto, 
Menlo Park, Calif. 
TRAUGER, Robert James (M), 

Design Br., BuAer., Dept. of the Navy, Wash. 


rumman Aircraft 


Hiller 
Maii: 


Engr., 
Calif. 


Head, Patrol 


Mgr.—Market- 


AERONAUTICAL ENGINEERING REVIEW—SEPTEMBER, 


ing, a reraft Gas Turbine Devel. Dept.; G-E 
o., Cincinnati 15, Ohio. 
TREADGOLD, Desmond A. (TM), 18 Camp 
Rd., South Farnborough, Hants, England. 


TREFNY, Richard B. (M), Design Engr.— 


Supvr. in Charge of Rotor Dynamics & 
Flutter, McDonnell Aircraft Corp., St. Louis, 
Mail: 927 Drummond Dr., Ferguson 
fo 


TREKELL, Harold Everett (M), Mer., Air- 


craft Instrument Engrg. Sub-Section, G-E Co., 
West Lynn 3, Mass. 
TRELEMAN, a Mervyn (TM), Aircraft 


Avr Malton, Ont., 
Cana 


TRELEWICZ, Ist Lt. Denis B., USAF (TM), 


Aircraft Ltd., 


Proj. DCS/Opera ations -Operational 
Services Div , WADC, W-P AFB, Ohio 
Mail: 79 71 Ave., Glendale 


TREMAN, Ss. Michael (M), 
Electronics & Mfg. Corp., New Cassel, 
Ma‘l: 3 Bridle Lane, Sands Point, N.Y. 

TRENT, W. C. (M), Engr., Analytical and 
Computer Dept., NADC, Johnsville, Pa. Ma’! 
225 Horsham Rd., Hatboro, Pa. 

TRIANI, Howard J. (M), Design Engr., Re- 


President, Treman 


public Aviation Corp., Farmingdale, N.Y. 
Mail: 101 Venetian Blvd., Lindenhurst, N.Y 
TRIBLEY, Arthur C. (TM), Sr. Designer, 
Goodyear Aircraft Corp., Akron, Ohio. Ma’! 
26 jad se Ct., Akron 3, Ohio. 
TRIBOLET, Capt. Robert W., USAF (TM), 
Adjutant, 420th Air Refueling Sq., Alex- 
andria AFB, Alexandria, La. 
TRIBUS, Myron (M), Assoc. Prof.—Engrg. 
Deovt., Univ. of Calif., Los Angeles 24, Calif. 
TRICH, Henry Chess (M), Sales Mgr.—Hy- 
draulic Div., Parker Aircraft Co.; Pres., 
Western Calif. Gravity Casting Co., Los 
Angeles, Calif. Mail: 4056 McLaughlin Ave., 
Los Angeles 66, Cal'f. 


TRILLO, Robert Longl*y (M), Aerodynami- 


cist, Canadair, Ltd., Montreal, P.O., Canada. 
Mail: 310A Bivd. Ste. Rose, Ste. Rose, P.Q., 
Canad 

TRIMBACH, Clem G. (M), Exec. Engr., Cor- 
nell Aero. Lab., Buffalo 21, N.Y. Mail: 29 
Woodhaven Rd., Buffalo 21, N.Y. 


TRIMBLE, George S., Jr. (M), V-P.—Advanced 
congn, The Glenn L. Martin Co., Baltimore 


Mc 
TRIMMER, John D. (M), Prof. of 


Physics, 
Iniv. of Tenn., Knoxville, Tenn. 


TRIMPI, Robert L. (TM ), Aero. Research 
Scientist. NACA, Langley Field, Va. Mail: 
309 Mistletoe Dr.. W arwick, Va 

(TM), Instr.—Aero. Engrg 


TRIPP, vay L. 
N.Y 
TRIPP, Ralph H. (M). Ch. of Instrumentation. 


Grumman Aircraft Engrg. Corp., Bethpage. 
Mail: 62 Hollywood Huntington, 


TRIPP, Warren John (TM). Assoz. Engr 
Aerodynamics, Douglas Aircraft Co., Inc., 
Long Beach, Calif. Mail: 3855 Marber Ave., 


Long Beach 8, Calif. 


TRIPPE, Juan T. (AM), Pres., Pan Am. 


World Airways, Inc., 135 E. 42nd St., New 
York 17. N.Y 

TROHA, Frank Victor (AM), Ch., Special 
Weapons Unit (MCSRDA). Has... AMC, 
W-P AFB, Dayton, Ohio. Mal: 4995 Cobb 
Drive, Davton 3, Ohio. 

TROKE, Robert W. (M), Sr. Flight Test 


Ener., North Am. Aviation, Inc.. Los An- 
word 45, C = Mail: 615-B S. Flower St., 
nglewood, Calif 

TROLLER, Theodor H. (AF), V-P. Engrg. 
Joy Mfg. Co., Pittsburgh, Pa. Mail: Ava 


Ranch, Portal, Ariz. 
TROST, Robert R. (AM), Western Sales Rep., 
Aeroproducts, Allison Div.. GMC. Mun. Air- 


port, Dayton 1, Ohio. Ma‘l: 11831 Addison 
St.. North Hollywood, Calif. 

TROTT, Warren C. (TM), Aerodynamicist— 
Stab. & Control, Grumman Aircraft Engrg. 
Corp., Bethpage, N.Y. Mail: 436 2nd Ave., 
East Northport, N.Y. 

TROTTER, Leonard T. (M), Proj. Engr., 
DeHavilland Aircraft of Canada, Ltd., Postal 
Station ” Toronto, Ont., Canada. Mail: 
Isl'ngton Ave., RR 3, Weston, Ont.. Canada. 

ey Capt. Duane H., USAF (M), Moody 

, Ga. 

TROY, Leonard (TM), Fleet Supvr., Metro- 
politan Convoy Corp.., larks Summit, Pa. 
Mail: 68 Laurel Drive, Scranton, Pa. 

TRUDEL, Robert E. (TM), Supvr., Servo & 
Auto Filet Sect., Northron Aircraft, Inc., 
Hawthorne, Calif. Mail: 18626 Yukon Ave., 
Torrance, “Calif. 

TRUEBLOOD, Ralph B. (TM), Research 
Engr., Instrumentation Lab., M.I.T., Cam- 
bridge 39, Mass. Mail: 3 Winston Rd., 
Lexington 73, Mass 

TRUITT, Robert W. (TM), Hd.—Aero. Engrg 
Dept., Virg'nia Poly. Inst., Blacksburg, Va 
Mail: Box 782, Blacksburg, Va. 

TRUMAN, John C. (M), Asst. Prof., Dept. of 
Aero. Engrg., USAF Inst. of Tech., W-P 
AFB, Oh 

TRURAN, some W. (M), Exec. Sales Engr.. 
Jarry Hydraulics, 4384 St. Denis Blvd., Mon- 
treal 18, Oue., Canada. 


Pilot, 


TRUSTIN, Capt. Yale F., USAF (TM), 
p Carrier Sq., APO 75, % PM, 


817th Tro 


1955 


San Francisco, Calif. Mail: 
Omaha, Neb. 

TRYON, George H., III (AM), 
Secy., National Fise Protection Association, 
60 Battery March St., Boston 10, Mass. 

TRZYNA, Major Casimir J.. USAF (TM), 
Asst. Ch., Maint. Br., Log. Div., FC AFSWP. 
Sandia Base. Albuquerque, N.M. 


Asst. Tech, 


U, Payson S. (M), Gr. Engr.—Aerody- 
namics, Missile Systems Div., Lockheed Air- 
craft Corp., Van Nuys, Calif. Ma:l: 1820 
N. Vista St., Hollywood | 46, ¢ alif. 

TSIEN, Hsue-Shen (F), 230 W. 41st St., Rm, 
1900 A, New York 18, wY 


TSONGAS, Alexander (M), Struct. Proj. Engr., 


Grumman Aircraft Engrg. Corp., Bethpage, 
N.Y. Mail: 20 Avalon Rd., Garden City, N.Y 
TSU, Jack C. N. (M), Research Specialist, 
Aerodynamics, Lockheed Aircraft Corp., Bur- 
bank, Calif. Mail: 735 W. 133rd St., Haw- 
Calif. 
TSUCALAS, Theodore C. (TM), Stress An- 


egg Republic Aviation Corp., 
N.Y. 162-23 96th St., 


14. 

TUCK. Dennis A. (TM), Flight Test Engr., 
North Am. Aviation, Inc., Columbus, Oh’o. 
Mail: 4019 Beechbank Rd., Columbus 13, 


Ohio. 
TUCKER, Henry A., Jr. (TM), Asst. 


Farmingdale, 
‘Howard Beach 


Field 


Maint. Officer, USAF, 1607th Field Maint. 
Sq., Dover AFB, Del. Mail: 48 Palmer 
Park Drive, RFD #1, Dover, Del. 

TUCKER, John B. (M), Supvr., Thermody- 
namic Design—Advance Engrg., Aircraft Ac- 
cessory Turbine Dept., G-E Co., West Lynn, 
Mass. 

TUCKER, Col. John McK., USAF (TM), Dep 


Ch. of Staff, Comptroller, Hq., Air Weather 
Serv., MATS, Andrews AFB, Wash. 25, D.C. 
Ma'l: 2628 N. Florida St., Arlington 7, Va. 
TUCKER, Maurice (M), Aero. Research Sci- 


entist, Lewis Flight Propulsion Lab, NACA, 
Cleveland, Ohio. Mail: 3336 Avalon Rd., 
Shaker Heights 20, Ohio. 

TUCKER, Norman B. (TM), Research Asst., 


Univ. of Toronto, Toronto, Ont., Canada. 

TUCKER, Warren A. (TM), Engr. Aerome- 
chanics Gr., Raytheon Mfg. Co., Bedford, 
Mass. 


TUHY, Ivan E. (M), Design Specialist—Ord., 
Glenn L. Martin Co., Baltimore, Md. Mal: 
1833 Northern Pkwy., Baltimore 12, Md. 

TUMLINSON, Richard R. (TM), Aerodynamic 
Design Engr., Chance-Vought Aircraft, Inc., 
Dallas, Tex. 


TUNG, Tze-Kuei (TM), Instr.—Engrg. Me. 
chanics & Materials, Cornell Univ., Ithaca, 

TUNJIAN, Kenneth (TM), Proj. Engr., Sne- 
cial Devices Center, fice of Naval Re- 
search, Port Washington, N.Y. Mail: 20 
Edwards St., Roslyn Heights, L.I., N.Y 


TUNNELL, Phillips J. (TM), Aero. Research 
Scientist II, Ames Aero. Lab., NACA, Mof- 
fett Field, Calif. Matl: 220 S. Castanya Way, 
Menlo Park, Calif. 

Frank J. (M), Cons. 

Owner, Box 333, West Chester, Pa. 

TURCI, John Delmo (M), Research Engr., 
Lockheed Aircraft Corp., Burbank, Calif. 
Mail: 9710 Shadow Island Dr., Sunland, 
Calif. 

TURETZKY, Arthur A. (TM), 

~Propulsion & Struct. Sect., 
search Foundation, Tech. 
16, Ill. Mail: 4821 N. 


Ill. 
TURK, Daniel R. (TM), Aero. Engr., Hughes 


Engr.— 


Assoc. Engr. 
Armour 

Center, Chicago 
Avers, Chicago 25, 


Aircraft Co., Culver City, Calif. Mail: 11811 
Beatrice St., Culver City, Calif. 

TURNBULL, Norman Leigh (M), Test Engr., 
P&W Aircraft Div., UAC, East Hartford, 
Conn. Mail: 511 E. Center St., Wallingford, 
Conn. 

TURNER, Charles cae (TM), 44621/2 W. 
59th St., Los Angeles. Cal*f ‘ 

TURNER, Curtis L., ir, (M), Lead Designer 
—Airframes, Chance Vought Aircraft, Inc., 
Dallas, Tex 


TURNER, David L. (M), Stress Engr., Avro 
Aircraft, Ltd., Toronto, Ont., Canada. Mail: 
Albion Rd., 3, Weston, Ont., Canada. 

TURNER, Eugene L. (TM). Pre-Design Engr., 
Bell Aircraft Corp., Fort Worth, Tex. Mail: 
6842 Pine Park Dr., Fort Worth 11, Tex. 

TURNER, Frederick Henry (M), Ch. of Stress 
Office, The SAAB Aircraft Co., Linképing. 
Sweden. Mail: Box 15, Hackefors, Sweden. 

TURNER, Harry M. (M), Design Engr., 
Glenn L. Martin Co., Baltimore 3, Md. Mail: 
921 oo? Rd., Baltimore 12. Md. 

TURN John F. (AM), Ch. Engr., Weber 
Corp., Burbank, Calif. 

TURNER, John P., Jr. (M), Mgr.—Marketing, 
Small Aircraft Engine Dept., G-E Co., 1000 
Western Ave., West Lynn, Mass. 

TURNER, L. I., Jr. (TM), Asst. Ch., Com- 
Research Div., Langley Aero. Lab., 

Laue Field, Va. Mail: 22 Pin 
Warwick, Va. 

TURNER, M. Jonathan (AF), Struct. Dy- 
namics Unit Ch., Boeing Airplane Co., 
Seattle 14, Wash. Mail: 7102 Seward Park 
Ave.. Seattle 8, Wash. 

TURNER, Warren P. (AM), 
Relations & Contracts Div., 


Mer., Customer 


Reaction Motors, 


310 S. 55 St, 


Cait 
| 
| 


55 St., 


t. Tech, 
sociation, 
ass. 

' (TM), 
\FSWP, 


ress An- 
ningdale, 
rd Beach 


st. Fie 
1 Maint. 

Palmer 
hermody- 
raft Ac- 
st Lynn, 


ch Asst., 
Canada 
Aerome- 
Bedford, 


st—Ord., 


Md 
odynamic 
aft, Inc., 


zrg. Me 
Ithaca, 


gr., Sne- 
aval Re 
Mail: 20 
N.Y. 
Research 
“A, Mof- 
nya Way, 


Sunland, 


xc. Engr. 
nour Re- 

Chicago 
icago 25, 
, Hughes 
il: 11811 


st Engr., 
Hartford, 
lingford, 


3521/0 W 


Designer 
aft, Inc., 


gr., Avro 
a. Mail 
anada. 
gn Engr., 
x. Mail 
Tex. 
of Stress 
inképing. 
Sweden 
n Engr., 
d. Mail 
id 

Weber 


farketing, 
Co., 1000 


ruct. Dy- 
ane Co 


ard Park 


Customer 
n Motors, 


AERONAUTICAL ENGINEERING REVIEW—SEPTEMBER, 1955 


AND 


Personnel 


qualified in: 


Design 
Gas Dynamics 


Heat Transfer 
Analysis 


Stress and 
Mechanical 
Analysis 


Control System 
Analysis 


1.B.M. 
Card Program 
Calculations 


In addition, Fredric Flader, Inc. offers specialized manufacturing facilities for 
the experimental and pilot production of tools, aircraft parts, engine and 


COMPRESSORS 


Research 


Personnel 
thoroughly experienced 
in testing 
and evaluating: 


Subsonic and 
Supersonic Tunnel 
Performance 
of Blades 


Flow Channels 
Combustors 


Compressor and 
Turbine Blades 


Compressor and 
Turbine Units and 
Complete Engines 


Diffusers 
and Nozzles 
De-icing and 

Anti-icing 

Controls 
Fuel Systems 


compressor components and assemblies. 


We will be glad to discuss your requirements with you—concerning either a 


complete program or individual services. 


FREDRIC FLADER, INC. 


NORTH TONAWANDA, NEW YORK 


Subsidiary of EATON MANUFACTURING COMPANY 


fredvic {\ader OFFERS YOU 


THE SERVICES OF SPECIALISTS EXPERIENCED 
IN THE FIELD OF JET ENGINES, GAS TURBINES 


Manutacturing 


Personnel 
skilled in: 


Planning 
Purchasing 
Tool Design 
Tool Making 

Precision Machining 


Sheet Metal Forming 
and Punching 


Welding, Metalizing, 
Sand Blasting 
and Tumbling 


Heat Treating 


Fabrication, 
Assembly, 
and Inspection 


269 
| 
Aerody- § 
eed Air. | 
1820 
St., Rm } 
j. Engr., 
sethnage, 
ity, N.Y ' 
pecialist, 
p., Bur- 
t., Haw- 
t Engr., 
s, Oho 
ibus 13, 
| Engineering 
M), Dep 
Weather 
25, D.C 
n 7, Va 
irch Sci 
NACA, 
lon 
| 
h Engr., 
k. Calif 
“h., Com 
ero. Lab., 
22 Pin f 


AERONAUTICAL ENGIK RING REVIEW- 


SEPTEMBER, 1955 


Mail: Woods End Road, Mail: 41 Porter Cres., 


n. : Racebrook Rd., 


onn. 
2 UNICK, Charles J. 
Student, Air Univ. Command & Staff School. 


Box 456, Maxwell AFB, Montgomery, 


Ala. 

TUTTLE, Donald T. 
Aero. Co., San Diego 12, 
Moana Dr., San Diego 7, Cc alif. 


; Inc., Columbus 16, Ohio 


UPDEGROVE, Tt. 
, School of Technology, 


West Englewood, N. 7 


Honeycomb Struct. UPPSTROM, Lt. 
ht 


Co. Ine. 5510 Ww. 
TUTTLE, Ralph M. OD, 


Aberdeen Proving Md. 
UPSON, Ralph f. of 
Jni f 14, 
Aircraft Co., 
Kenter, West Los An- 


TWINING, Gen. Nathan F., USAF om). Ch. 
of Staff, USAF, Pentagon, W ash. » BD: 
TWOMEY, Edward 
Aerodynamics, Sikorsky 


UPTON, Gerald 


Aircraft. Div., UAC, ‘Aircraft Corp., East 
7 7 i i Conn. 
URQUHART, Robert G. (M), Gr. Engr.— 


n. 


N. M. 
USELLER, James Ww. 
NACA, Cleveland’ 11, 

1280 Manor Park, L 
Comdr. 


TYDON, Walter 

Fairchild Engine & Airplane 

Corp., Md. 

nolia, Hagerstown, 

TYGAR, Myron (TM), Missile Devel. 202 Oak 
a 

, Albert (M), Airplane Asst. Ch. Engr., 


Mo. 
TYLER, Ficlden B. 
_F. B. Tyler, MX 2118 


Cincinnati’ 37, Ohio. 
TYLER, Nad. Anthony (M), Assoc. 


TYNAN, Lt. — Irving, Jr., USAF (TM), er pt 

Carr. Sq., Box 216, Sewart 1 
VACHSS, Ray mond ( 

ond te 


VAGLIO- (MD. 


UDDENBERG, Robert C. 
—Pilotless Aircraft, Boeing Aint: ane Co., 
Mail: 1930—102nd Ave., S.E 


VALCHECK, ‘Frank 


CEM), Aerodynamicist, VALDES. TAVERA, Col. 


UGHETTA, Frank J. 
Cambridge 39, Mass. 
UHL, Edward George (M), 
The Glenn L. Martin Co., Baltimore z. Ma. 
Mail: 901 Army Rd., Ruxton 4, Md. ; 
UJIHARA, Ben H. (TM), Stress Analyst “‘B,’ 
Aerophysics North Am. Inc., 


. Directeur de 1I’Institut 
les de Marseille, Institut 


VALENTINE, Clare I. 
& 


Sales, Chicago Pneumatic “Tool Co. 5 “6 E. 44th ems Operations WwW ADC, 
N.Y. 


ULLOCK, Malcolm H. 
Chance Vought 


Pres. A. U Imann & 


Ch: } 
VALENTINE, E. (M).. 
Tex 
ULMANN, A. E. 
Sitaram’ 


Tec Pas: 
ULRICH, “Benjamin H., Jr. vie Ray Ww. 
>, na 


Mail: 320 Bice St, 


Ww. VAN ALSTYNE, Harold 
ULRICH, R. G., 


Ce 
VAN “ARTSDALER, Charles 
ULRICH, Karl Walter (M), 


Stability & Control, Grumman Engrg. 
VANCE, cin M. 
3 N 


— VANCE, Harold C., 
UMLAUF, Capt. John L., USAF 


Third Air Force, APO 1 ; j 

Test Engr., ‘Grumman. Aircraft Engrg. Corn. VANDERLIPP, Nathan F. 
Bethpage, N.Y. Mail: 
mond Hill 19, N.Y. 

UNDERWOOD, Delmar G. 
Test Observer & Aetodynamicist, 


VANDER VELDE, Wallace E. 
LLT 


VAN DER WAL, Franki L. 


VAN ‘DRIEST, 
Calif. 

UNDERWOOD, Wn. J. 
Yhio. 


VAN DUSEN, Charles Albert (AM), Managing 
, Kenting Aviation, Ltd., / i 


. = Mail: P.O. Box 1087, Escondido, 
VAN’ DYKE, Milton D. (TM), Aero 


Scientist, Ames Aeronautical i N: 
Moffett Field, Calif. Mail: 40 Hillway, 
Altos, Calif. 

VAN DYKE, William D. (M), V-P, Engrg., 
Van Dyke Textigraph Co., Inc., 23 W. S 
ond St., Chattanooga 2, Tenn. Mail: 504 
Fleetwood Dr., Lookout Mouutain, Tenn. 

VAN ESSELSTYN, Richard H., II (AM), 
Operations Control Coordinator, Testing Div. 
ge Aircraft Co., Inc., Santa Monica. 

far Mail: 614 7th St., Santa Monica, 


Cal 

VAN. EVERY, Kermit E. (AF), Ch., Aerody 
namics Sect., Douglas Aircraft Company 
Inc., El Segundo, Calif. Mail: 5220 Valle 
Ridge Ave., Los Angeles 43, Calif 

VAN GELDER, Corneilius A. (AM), 215-0: 
111th Ave., Queens Village 9, N.Y. 

VAN HEYNINGEN, Vernon F. (TM), Aer 
dynamicist, Boeing Airplane Co., Seattle 1. 
Wash. Mail: 5746 35th Ave., N.E., Seattl 
5, Wash. 

VANIK, Milford F. (AF), Ch. of Tech. Stafy, 
Boeing Airplane Co., Wichita, Kan. Mail: 
11 Sequoia Dr., W ichita 15, Kan 

VAN KIRK, Harry Hill, Jr. (M), Design 
Engr., North Am. Aviation, Inc., Columbus, 
Ohio. Mail: 70 S. Cassady Ave., Columbus 
9, Ohio. 

VAN LONKHUYZEN, John H. C. (M), Ch 
Tech. Dept., Engrg. Div., Bell Aircraft Corp 
Buffalo 5, N.Y. Mail: 8909 Champlain Ave 
Niagara Falls, N.Y. 

VAN MARLEN, Lt. Frank, Jr.,. USN (AM) 
Aircraft Maint. Officer, NAS, Birmingham, 
Ala. Mail: 501 Rockridge, Trussville, Ala. 

VAN METER, James T. (M), Asst. Proj 
Leader, Transonic Aircraft Control Proj., 
Aero. Engrg. Dept., M.I.T., Cambridge 39, 
Mass. Mail: 197 Prospect St., Cambridge 
39, Mass. 

VAN NAME, John F. (TM), Design Engr. 
Control Surfaces, Grumman Air raft Engrg 
Corp., Bethpage, N.Y. Mail: 80 ( olony Dr., 
Baldwin, 

VANNATTA, Lt. (j.g.) Richard W., Jr., USN 
same? Box 19X, Coco Solo, Panama Canal 

VAN NORMAN, Allen (M), Design Engr., 
Convair, Diego, Calif. Mati: 3707 L: 
Cresta Dr., San Diego 7, Calif 

VAN ORNUM, David M. (M), Tech. Specialist, 
Sales Div., ’Aerojet-General Corp., P.O. Box 
296, Azusa, Calif. 

VAN TASSELL, Leslie W. (TM), Design 
Draftsman, United Consultants Co., Norwood, 
Mass. Mail: Chester Ave., Dedham, Mass. 
VAN THULLENAR, C. F. (M), Regional 
Dir., U.S. Weather Bur., 700 Federal Office 
Bldg., Kansas Citv 6, Mo. 

VAN ZANDT, J. Parker (F), Dep. Ch., Air 
craft Sect., NATO, Palais de Chaillot, Paris 
16°, France 

VAN ZANTEN, Norman (M), P dei Air- 
frames Design, Bell Aircraft rp., Hurst, 
Tex. Mail: 113 Cedar Lane, Pei ston, Tex 

VAN ZELM, Willem D. (M), Pres., Van Zelm 
Associates, Inc., Baltimore 6, Md. Mail 
1510 LaBelle Ave., Ruxton 4, Md 

VARGA, John Michael (TM), Energ. Drafts- 
man, Republic Aviation Corp., armingdale, 
N.Y. Mail: 107 Kent St., Brooklyn 22. N.Y. 

VARGA, LeRoy M. (TM), Project Engr., 
Sta pling Machines Co. Rockaw: ay, N.J. Mail 
114 Prosnect St., Dover, N 

VARHANIK, Harold J. (M), Design Engr., 
Boeing Airplane Co., Wichita, Kan Mal 
2028 Elpyco. Wichita. Kan 

VARISCO, Angelo (TM). Design Engr., Grum- 
man Aircraft Engrg. Corp., Bethpage. N.Y. 
Mail: 673 Hemlock St., Brooklyn 8, N.Y 

VAS, Irwin E. (TM), Student—Research Asst., 

rinceton Univ. Princet< on, N.J 

VAUGHAN, George L. (AM). Supvr.. Tech. 
Library, Lockheed Aircraft Corn.. Marietta, 
Ga. Mail: 4979 Hildon Circle, Chamblee. Ga. 

VAUGHAN, John A. (M), V-P. R&D Div., 
Corp., 460 W. 34th St. 

New York 1 

VAUGHAN, (TM), Flight Test Engr., 
Douglas Aircraft Co., ‘dg Santa Monica, 
one Mail: 44209 N. Date Ave., Lancaster, 
Cali 

VAUGHAN, Margaret E. (M), Exec. Staff 

Jiv., W-201C. R-6128, Dept. of Commerce 
Bldg., Wash. 25, D.C 

VAUGHEN, Jack F. (TM), Aero. Engr., Bell 
Aircraft Corp., Ft. Worth, Tex. Mail: 1903 
Bradford St., Irving, Tex 

VAUGHN, George A., Jr. (AM), V-P., Academy 

of Aeros LaGuardia Airport Station, Flushing 

71 

VAUGHN, Harold R. (TM), Aerodynamicist, 
Sandia Corp., Albuquerque. N.M. Mail: 
1205 Princeton N.E., Albuquerque, N.M 

VAUGHN, Melvin L. (TM), Weight Analyst, 
Northrop Aircraft, Inc., Hawthorne, Calif. 
Mail: 4116 W. 167th St., Lawndale, Calif. 

VAUGHN, Stanley I., Jr. (M), Factory Special 
Assignments. North Am. Aviation,  Inc., 
Columbus 16, Ohio. Mail: 71 Beechford Rd., 
Columbus 13. Ohio. 

VAVRA, M. H. (M), Prof. of Aero., US. 
Naval Post Graduate School, Monterey, Calif. 

VECK, Milton F. (M), Mech. Engr.—R&D, 


27 
L 
VE 
—- N 
T (TM). Flight Test Enor.. VE 
n { E 
VE 
S 
VE 
Kichard L., USAF (TM). p 
VE 
TUZEN, VE 
Engr., Tuck s 
Calif. — Rifle ( 
(TM), 1605 E. 47th St., VE 
VE 
( 
Aeror Glenn L. Martin Balti VE 
Calif. Mail: 44013 N. Cedar, Lancaster, i 
Calif. ero. Research 
VI 
VI 
McDor ratt Corp., . Box 3516, ot 
Louis M Mail: 7201 Winchester Dr., 
Nort Mo. 
Research 
wa, Ont., V 
(M), Research Assoc., 
ork Univ., New York, | 
idge, Mamaroneck, N.Y 
Missiles Sect. Head, Vv 
, Sylvania Electr Prod 
527 Atlanti 
U V 
N. Glendale, 
:::: 
orp., Burbank, 
Calif 4712 Tyrone Ave., Sherman 
Bellevue, W 
UFFEN, J. Rafael (M), Calle 
Havilland mbia, S.A 
Ont., Canada. VALE, Robert E. (TM), Sr. Stress Engr., | 
A. 7 nada, Ltd., Malton, Ont., 
Cana 
VALENSI Jacques (AF), Professeur a _ la 
Fa ~ 
de M luides le niversite 
d’A 1 rue Honnorat, Marseille 
walk, Calif (M), Asst. Ch., Carg | 
U rate of 
ARDC, 
, South \ 
Research 
Va Mail 
Calif. Inst 
(M), Aero. Engr., U.S 
, Calif Mai 110 F 
M), Design 
v.. UAC, Wind 
Hilltop Drive, 
(TM), De 
n. Dynamics 
ex Mau: 1401 Biggs | 
Tex ! 
(M), V-P, Engrg., Prof 
U ymond Ave., Pasadena 1, 
Jr. (TM), Intermediate 
h Div., Non-Rotating En 
Aero. Div., Curtiss-Wright 
N, Mail: 33 Oakview 
(M), V-P., Hayes ; 
Ala 
(TM), Student, 
ail: 8 Arlington 
(TM), Aerody- 
wards. Wichita. Kan. — rod Div., Rhee m 
UNDERWOOD. Wm. J. RR. 4, Xenia, Mfg 
ney, Calif 
(M), Research Special 
» North Am. Aviation, 
Mail: 351 Via Vista, 
UNGE 
Pilot 


ondido, 


esearch 
NACA, 


Los 


Engrg., 
Sec. 
504 
nn. 

(AM). 
Div., 
fonica, 


\erody 
mpany 
Valle; 


Design 
umbus, 
lumbus 
), Ch 
Corp 
n Ave 
(AM) 
ngham, 
Ala 


nbridge 
ongr.— 
Engrg 
ny Dr., 


» USN 
Canal 


Engr., 
707 La 
ecialist, 
DO. Box 


Design 
orwood, 
Mass. 
‘egional 


| Office 


Drafts- 
ingdale, 


Engr., 
Mail: 


Engr., 
Mal 


Grum- 


ncaster, 


Staff 
nimerce 


r., Bell 
1: 1903 


cademy 
‘lushing 


amicist, 


Mail: 


Analyst, 
Calif. 


IAS ROSTER OF MEMBERS, 


Hughes Aircraft Co. Div., Hughes Tool Co., 
Culver City, Calif. Mail: 7310 Ogelsby Ave., 
Los Angeles 45, Calif. 

VEEN, George E. (TM), Design Engr., Guided 
Missiles Dept ‘o., Schenectady 1, N.Y. 
Mail: 142 ‘urman St., Schenectady 12, N.Y. 

VEEVAERT, E. E. (TM), Radar Systems 
Engr., Northrop Aircraft, Inc., Hawthorne 
Field, Hawthorne, Calif. 

VEIT, William P. (TM), Design Engr.— 
Struct., Ludwig Honold Mfg. Co., Folcroft, 
Pa. Mail: Apt. 2-B, Wissahickon Gardens, 
Wissahickon & Manheim Aves. io Penn. 44, Pa. 

VELAZQUEZ, J. L. (AF), Ch. Engr., Air- 
plane Projects, Weber Aircraft Corp., Bur- 
bank, Calif. 

bs Oscar G. (TM), 2547 Ackley, Wayne, 


ich. 

VELTRE, Gerald John (TM), Engrg. De- 
signer—Gr. Leader, Airborne Accessories 
Corp., Hillside 5, N.J. Mail: 838 Rebecca 
Place, Elizabeth 4, N. 

VELZ, George T. (TM), “Engr. —Rotor Design 
Gr., Kaman Aircraft Corp., Bloomfield, Conn. 
Mail: 225 Atkins St. Meriden, Conn. 

VENATOR, Tom J. (M), Mer., Los Angeles 
Office, Air-Arm Div., Westinghouse Electric 
Corp., Los Angeles 17, Calif. 

VENEKLASEN, Paul $. (M), Owner—Dir., 
Western Electro-Acoustic Lab., Los Angeles 
49, Calif. Mail: 2179 Mandeville Canyon 
Rd., Los Angeles 49, Calif. ; 

VENESKY, Bernard M. (TM), Liaison Engr. 
—Hydraulics, Fairchild Aircraft Div., Fair- 
= Engine & Airplane Corp., Hagerstown, 
Mail: 112 Hagerstown, Md 
VENKATARAMAN, . (TM), Aero. Engr., 
Hindustan Aircraft, 7 Hindustan Aircraft 
O., Bangalore, India. Mail: 181/1 East 
Anjaneya Temple Rd., Basavangudi, Banga- 
lore 4, India. 

VENTURA, Angel H. (TM), Devel. Des‘gner, 
Design & Drafting Sect., U.S. Naval Radio- 
logical Defense Lab. San Francisco 24, Calif. 
ho 27 Waterville St., San Francisco 24, 

ali 

VENTURA, Joseph John (TM), Ch. Engr., 
Zenith Aircraft Div., Zenith Plastics Co., 
Gardena, Calif. Mail: 116 Via Alameda, 
Palos Verdes Estates, Calif. 

bi ar Michael, Jr. (M), Aero. Engr., North 

Am. Aviation, Inc., Downey, Calif. 

VERDON-ROE, Sir Alliott (F), Pres., Saun- 
ders-Roe, Ltd., Cowes, Isle of Wight. Mail: 
Rowlands Castle, Hampshire, England. 

VERGARA, Rodolfo D. (TM), Research Engr., 
Research Dept., United Aircraft Corp., East 
Hartford 8, Conn. 

VERLANGIERI, 2nd Lt. Vincent C., USA 
(TM), 5606 Double Dr., Temple City, Calif. 

VERNON, James B. (0), Assoc. Prof., Univ. 
of Southern Calif., Los Angeles, Calif. 

VERSAW, Edward’ F ), Thermodynamics 
Engr., Lockheed Aircraft Corp., Burbank, 
er Mail: 122 Lukens Pl., Glendale 6, 


Cal 

VERVILLE, Tech. Advisor, 
Tech. Data iv., U.S. Navy BuAer, Wash., 
D.C. Mail: 3701 il Ave., Wash. 8, D.C. 

VESS, James W. (M), Navy F7U-3 Proj. 
Engr., BuAer Rep.—Dallas; Navy Ind. Re- 
serve Aero. Plant, P.O. Box 4902, Dallas, 
Tex. Mail: 1821 Skylark St., Arlington, Tex. 

VETTER, Hans, C. (M), 2337 Van Wick St., 
Inglewood, 

VIALLS, A. O. M. (TM), Asst. Engr.—Aero., 
South "African Airways, Jan Smuts Airport, 
Kempton Park, Transvaal, South Africa. 

VICKERMAN, Harold E. (TM), Liaison Enzr., 
A. O. Smith Corp., Rochester Works, 4800 
Dewey Ave., Rochester 42, te Mail: 28 
Beverly Hgts, Rochester 16, 

VICKERS, Harry F. (M), ho’ The Sperry 
Corp.. 30 Rockefeller Plaza, New York, N.Y. 
VICKERS, Richard James (TM), Struct. De- 
signer “B,” Northrop Aircraft, Inc., Haw- 
thorne, Calif. Matl: 74151/2 Sepulveda Blvd., 

los Angeles 45, Calif. 

VICTOR, Abe J. (M), Struct. Engr., Missile 
Systems Div., Lockheed Aircraft Corp., Van 
Nuys, Calif. Mail: 1701 S. Stearns Dr., 
Los Angeles 35, Calif. 

VICTORY, John F. (M), Exec. Secy., NACA, 
Wash. 25, D.C. Mail: 2500 Wis. Ave., 
Wash. 7, D.C. 

VIDAL, Eugene L. (M), 223 Mansfield Ave., 
Darien, Conn. 

VIDAL, Robert J. (M), Assoc. Research Aero- 
dynami cist, Cornell Aero. Lab., Inc., Buffalo, 
+ Mail: 126 Cameron, Williamsville 21, 


VIEHMEYER, George F., Jr. (TM), Sr. Air- 
craft Design Engr., Lockheed Aircraft Corp., 
Marietta, Ga. Mail: 642 Meadow PIl., Mari- 
etta, Ga. 

VIEIRA, Major Luiz Carlos Dos S. (M), 
Divisao de Manutencao, Parque de Aeronautica 
de S. Paulo, Sao Paulo, Brazil. 

VIELLE, Gr. Capt. E. E. (AF). RAF. Club, 
128 Piccadilly, London, England. 

VIERLING, Bernard J. (M), Partner, Aircraft 
Supply Co.. 801 Ring Bldg., Wash. 6, D.C. 
Mail: 647 Oakland Terrace, Alexandria, Va. 

VIERRA, Arthur K. (TM), Liaison Engr., 
Wm. R. Whittaker Co., Ltd., Los Angeles. 


wt Mail: 1239 N. Cordova St., Burbank, 
alif. 


VILETA, Frank (TM), Design Engr., Convair, 
Div. of Gen. Dynamics Corp., Ft. Worth, 
= Mail: 1005 Belvedere Dr., Arlington, 


VILLALBA, Ivan (M), Stress Analyst, Grum- 
man Aircraft Engrg. Corp., Bethpage, L.I., 
N.Y. Mail: 158 Oldfield Ave., Amityville 22; 


VINCENT, Col. J. G. (F), 961 Trombley Rd., 
Grosse Pointe Park 30, Mich. 

VINCENT, Kenneth I. C. (M), Resident Rep. 
at Westinghouse Electric Corp. AGT Div., 
(Kansas City, Mo.), Rolls-Royce Ltd., P.O. 
Box No. 31, Derby, England. 

VINCENT, Kenneth R. (TM), Sr. Propulsion 

ngr., Convair, Div. Gen. Dynamics Corp., 
Ft. Worth, Tex. Mail: 3716 B Winthrop, 
Ft. Worth 16, Tex 

VINCENT, W. D. *M). Mer.—Aviation Sect. 
——— N.W. District, G-E Co., 220 Daw- 

on St., Seattle 8, Wash. 

VINCE NTI, Walter G. (F), Aero. Research 
Scientist, Ames Aero. Lab., NACA, Moffett 
Field, Calif. Mail: 25, 000 Oneonta Dr., 
Los Altos, Calif. 

VINICKY, Benedict M. (TM), Div. Megr., 
Cook Electric Co., Chicago, Ill. Mail: 1019 
Grandview, Lockport, 

VINOKUR, Marcel (TM), Grad. Student, Dept. 
| Aero. Engrg., Princeton Un‘v., Princeton, 

N.J. Mail: 38 Wiggins St., Princeton, N.J. 

Edward W. (M), Eastern Rep., 

Am. Wash. 5, D.C. 

VISCARDL John E. (M), Sr. Engr., Nuclear 
Inc., White Plains, 
Mai 0 N. Broadway, White Plains, N.Y 

VISCIONL, Robert (TM), Struct. Design Engr., 
Republic Aviation Corp., Farmingdale, a 
Mail: 734 E. 228th St., Bronx 66, N.Y. 

VISCONTI, Joseph (TM), Struct. Engr., Grum- 
man Aircraft Engr. Corp., Bethpage, L.I., 
M4 Mail: 88-15 179th St., Jamaica 32, 


VISCOVITZ, John L., Jr. (TM), Liaison Engr., 
Goodyear Aircraft Corp., Akron, Ohio. Mail: 
936 Baughman St., Akron 20, Ohio. 

VISICH, Marian, jr. (TM), Research Assoc., 
Dept. of Aero. Engrg., Poly. Inst. of Brook- 
lyn, 99 Livingston St., Brooklyn, © Y. Mail: 
87-14. 97th Ave., Ozone P ark, 

VOBORIL, Robert C. (TM), ‘ality Control 
—Procurement, Republic Aviation Internatl., 
% La Societe Air Equipment, 18 Rue Basly, 
Asnieres (Seine), France. 

VOELKER, Lt. Donald C., USN (TM), Stu- 
dent Naval Aviator, BOQ, Bldg. 600, NAS, 
Pensacola, Fla. 

VOGEL, ie W. (M), 8023 Gardner Lane, 
Berkeley 2 Mo. 

VOGEL, F. (TM), Aero. Design Evalua- 
tion Engr. , CAA—N.Y. Region, Federal Bldg., 
Jamaica, N.Y. Mail: 175 Great Neck Rd., 
Copiague, N.Y. 

VOGEL, Theodore A. (TM), Tech. Gr. Engr., 
Convair, Pomona, Calif. Mail: 678 San 
Francisco Ave., Pomona, Calif. 

VOGEL, William F. (M), William F. Vogel, 
C.E 1457. Broadway, New 

York 36, N.Y. Mail: Cedar Hill, Deuel 
Hollow Rd., Wingdale, N.Y. 

VOGELEY, Arthur W. (AF), Aero. Research 
Scientist, NACA, Langley Field, Va. Mail: 
Star Rte., Box 67, Yorktown, Va. 

VOGENITZ, Franklin W. (TM). Assoc. Engr., 
Douglas Aircraft Co., Inc., Santa Monica, 


Calif. 

VOGLEWEDE, Thomas J. (AF), Head, Special 
Proj. Br., Flight Research Div., Langley Aero. 
Lab., NACA, Langley Field, Va. Marl: 155 
Beach Road, Hampton, Va. 

VOGT, Lt. Leonard F., Jr... USN (TM), 
NOM Unit, Princeton Univ., Princeton, 
N.J. Mail: RD #1, Pennington, N.J. 

vost HEIEREN, Erik (TM), Maint. Schedule 
Supvr., Braathen’ s S.A. & Far East Airtrans- 
port, A.S., Sola Airport, Norway. Mail: 
Holmboes gt. 22, Hénefoss, Norway. 

VOLIN, Robert (TM), 43 Meadow Lane, 
Lawrence, N.Y. 

VOLK, on A. (M), Dir. of The 
Greenleaf Mfg. Co., St. Louis 17, 

VOLLUZ, Raymond J. (AF), Ch., en 
Wind Tunnel Dept., Convair, A Div. of Gen. 
Dynamics Corp., Daingerfield, Tex. 

VOLTIN, Eugene G. (TM), Asst. Scientist, 
Rosemount Research Center, Univ. of Minne- 
pos Rosemount, Minn. Mail: 404 Lombardy 

e &., Minneapolis 16, Minn. 

vOLZ. William C. (TM), Proj. Engr., 7 x 10 
Foot. Transonic Wind Tunnel Br., David 
Taylor Model Basin, Bethesda, Md. Mail: 
2607 Kirkwood P1., Apt. 201, Hvattsville, Md. 

von DOENHOFF, Albert E. (M), Aero. Re- 
search Scientist, Head, Low Turbulence Br., 
NACA, Langley cing Va. Mail: 91 Alle- 
ghany Rd., Hampton, Va. 

von DOEPP, Philipp (AF). Physicist—Me- 
chanics, USAF, WADC, W-P AFB, Ohio. 
Mail: 337 N. Elm St., Fairborn, Ohio. 

VON ESCHEN, Garvin L. (M), Prof. & 
Chairman, Dept. of Aero. Engrg., The Ohio 
State Univ.. Columbus, Ohio. Mai/: 520 
Park Blvd., Worthington, Ohio. 

VON GERICHTEN, Lt. Robert Louis, USN 
(TM), VF-123, % FPO, San _ Francisco, 
Calif. 

VON GLAHN, Uwe H. (M), Ch., Icing Tunnel 


Br., Lewis Flight Propulsion Lab., NACA, 


PES S= 27) 


Cleveland, eo Mail: 30515 Wolf Rd., 
Bay Village, Ohi 

VON HANDEL, Paul (AF), 1910 Florida Ave. 
Alamogordo, N. M. 

VON KARMAN, Theodore - Chairman, 
Advisory Gr. for Aero. R&D, NATO, Palais 
de Chaillot, Paris XVI, France. —— 1501 

Marengo Ave., Pasadena 5. 

VON PLONSKI, H. J. (M), Aig Mig. & Ind. 
Rel., Walker Bros. "i Conshohocken, Pa. 

VON ROSENBERG, Charles W. (M), Ch., 
Flight Test Br., CAA, Ft. Worth, Tex. 
Mail: 1840 Provine St., Ft. Worth, Tex. 

VOORHEES, A. B. (TM), Design Engr., Boe- 
ing Airplane Co., Seattle, Wash. Mail: 2604 
123 Rd., S.E., Bellevue, Wash. 

VOORHEES, Sherman P. (AM), Exec. Dir., 
Future Springfield, Inc., 458 Bridge St., 
Springfield, Mas 

VORACHEK, Jerome J. (TM), Devel. Engr., 
Goodyear Aircraft Corp., Akron 15, Ohio. 
Mail: 62 37th St., S.W., Barberton, Ohio. 

VOSS, ist Lt. Herbert M., USAF (M), Pilot 
Training. J Mail: 2232 N. 52nd St., Milwau- 


bi ny Robt. ‘G. (TM), 5807 Locke, Ft. Worth, 


Capt. William USAF (TM), 116 
Maye er Dr., 2? nnah, 

VOUGHT, J. H. (AM), Handbook Supvr., Solar- 
Aircraft Co., “San Diego, ~alif. 

VOUTSAS, Alexander M. (M), Principal Aero- 
dynamicist, Guided Missiles Div., Republic 
Aviation Corp., 99 Church St., New York, 


N.Y. 

VOYLES, Maj. James H., Jr., USAF (M),,. 
R&D Administrator Pilot DCS/DEV Hq. Dir. 
R.&D., 25, D.C. Mail: 2227 N. Madi- 
son St., bene 5. Ve 

VRABEL, Robert J. (TM), Flight Test Engr., 
Convair, Ft. Mail: 4125 S. 

Ft. Worth 

VREBALOVICH, (TM), Research 
Engr. Aerodynamic Research Sec., Jet Pro- 
pulsion Lab., C.I.T., Pasadena 3, Calif. 
Mail: 3347 Laurice Ave., Altadena, Calif. 

VRETAKIS, USAF (TM), 
Proj. Engr., ADC, AFB, Ohio. 

VROMAN, A. Struct. Engr., 
Northrop Aircraft, Inc., Hawthorne, Calif. 
Mail: 10011 S. Melgar Drive, Whittier, Calif. 

VROOMAN, Carll DeWitt, Sr. (M), Thermo- 
dynamics Engr., Lockheed Aircraft ‘Corp., 
Burbank, Calif. Mail: 2937 Fairmount Ave., 
La Crescenta, Calif. 


Ww 


WACKELIN, Harold L. (M), Sr. Engr., Cook 
Research Labs. Div., Cook Elec. Co., Skokie, 
7 Mail: 3818 W. 105th St., Chicago 43, 


ll 

WADDELL, Jack (TM), Engrg. Test Pilot, 
Aerophysics Div., North Am. Aviation, Inc., 
Downey, oe Mail: 13609 Behrens Ave., 
Norwalk, Cal 

E, John i 7. (TM), Research Asst., Inst. 
a Aerophysics, Univ. of Toronto, Toronto, 
Ont., Canada. Mail: 5 Oakburn Cres., Wil- 
lowdale, Ontario, Canada. 

WADE, Wm. Eugene, Jr. (AF), Proj. Aero- 
dynamicist, Grumman Aircraft Engrg. Corp., 
Bethpage, N.Y. 

WADLIN, Kenneth L. (M), Aero. Research 
Scientist Hydrodynamics, NACA, Langley 

*B, Va. Mail: 1796 N. Armistead Ave., 
Va. 

WAGLE, Vasant D. (TM), Struct. Aerody- 
namics Lab. Instr., Academy of Aero., La 
Guardia Airport, N.Y. Mail: 76-09 34th 
Ave., Jackson Heights 72, N.Y. 

WAGNER, Clifford E., Jr. (TM), 61 Glen Ave., 
Phillipsburg, 

WAGNER, tancis V. (M), Engrg. Computing 
Gr. Leader, North Am. Aviation, Inc., Los 
Angeles, Calif. Mail: 826 Alma Real Dr., 
Pacific Palisades, Calif. 

WAGNER, Hart (TM), Flight Test Engr., 
eK Aircraft Engrg. Corp., Bethpage, 


WAGNER, Raymond S. (M), Install. Engr., 
Aircraft Gas Turbine Div., G-E Co., Cincin- 
nati 15, Ohio. Mail: 6909 Mar-Bev Dr., 
Cincinnati 24, io. 

WAGNER, Rudolph E. (TM), Aero. Engr., 
The Glenn L. Martin Co., Baltimore 3, 
Mail: 2840 Guilford Ave., Baltimore 18, Md. 

WAGNER, William J. (TM), Assoc. Engr.— 
Air ‘Arm Div., Devel. Westinghouse Elec. 
Corp., Friendship Internatl. Airport, Balti- 
more, 

WAGONER, Cleo B. (TM), Aero. Research 
Scientist, Ames Aero. Lab., NACA, Moffett 
Field, Calif. Mail: 103 Sleeper Ave., Moun- 
tain View, Calif. 

WAHLBORG, Robt. L. (M), 4306 W. Bertona, 
Seattle 99, Wash. 

WAHLE, Jack A. (M), Flight Engr., Pan Am. 
World "Airways, Hong Kong. China. 

WAHLQUIST, Arvid L. (TM), Assoc. Air- 
craft Engr., Lockheed Aircraft Corp., Mari- 
rN Ga. Mail: 611 Knox Ave., Anniston,. 

la. 


WAINWRIGHT, George C. (AF), Sq. Leader,. 
RAF, Air Ministry, London, England. Masti: 
4924 26th St., North Arlington. Va. 


Aer 
tle 
Seatt] j 
Stafi 
Mail 
Proj 
Proj., 
1., Air 
» Pari | 
Air 
Hurst 
n, Te x 
n Zelm 
N.Y 
} 
. Teck 
Ga. 
) Div, 
ith St., 
Engr., 
fonica, 
Special 
Inc., 
rd Rd., 
, 
, Calif. 
R&D, 


272 AERONAUTICAL ENGII 


WAINWRIGHT, John B. (TM), Test Engr., 
A.T.D., NAN ITC, Univ. of Southern Calif. 
Engrg. Center, Los Angeles 7, Calif. Mail: 
1093 Bath Lane, Ventura, C alif. 

WAIT, William, Jr. (AF), Ch. Engr., Monfort 
Industries, 398 Fenimore Ave., Hempstead, 


wait, William, 3rd (TM), Sr. Flight Test 
paar. Republic Aviation Corp., Farmingdale 
L.I., N.Y. Mail: 58 Town Path, Glen Cove. 


N. 

WAITE, Frederick C., Jr. (TM), Head, Avia- 
tion Trainers Br., "Special Devices Center, 
Office of Naval Research, Port Washington, 
N.Y. Mail: 82 Mill Spring Rd., Man- 
hasset, L.I., N.Y. 

WAITE, Lawrence L. (AF), V-P, Missiles & 
Control Equip. Div., North Am. Aviation, Inc., 
Downey, Calif. 

WAKEFIELD, Fancher B. (TM), Resident 
Republic Aircraft Farmingdale, 
N.Y. Mail: 22 West 34th St., Bayonne, N.J. 

WAKELEY, Tendon (TM), Designer, Chance 
Vought Aircraft, Inc., Dallas, Tex. Maiti: 
1534 Carswell Terr. , Arlington, Tex. 

WALCH, Howard C. (M), Proj. Engr., Air- 
craft Div., Studebaker-Packard Corp., Detroit 
15, Mich. Mail: 25 Massachusetts Ave., De- 
troit 3, Mich. 

WALDMAN, Jack L. (M), Proj. Engr., Good- 
year Aircraft Corp., Akron, Ohio. Mail: 
350 Nome Ave., Akron 20, Ohio. 

WALDO, Richard K. (AM), Market Research 
Mgr., Convair, Div. of Gen. Dynamics Corp., 
San Diego 12, Calif. 

WALES, Henry M. (M), Mgr. Applications, 
MX2273 Proj., Small Aircraft Engine Dept., 
G-E ¢ West Lynn, Mass. 

WALKER, Bruce R. (TM), Wind Tunnel 
Supvr., Calif. Inst. of Tech., Pasadena, Calif. 
— 3252 N. Raymond Ave., Altadena, 


Cal 

WALKER, Charles Clement (HF), Consultant, 
The de Havilland Aircraft Co., Ltd., Hatfield 
Aerodrome, Hatfield, Hertfordshire, England. 

WALKER, Clarence L. (TM), Field Serv. 
Rep., North Am. A, Inc., Columbus, 
Ohio. Mail: Rte. Logan, Ohio. 

WALKER, Curtis ¥. (M), Aero. Research 
Scientist, NACA, 1512 H St., N.W., Wash. 
25, “om Mail: 7506 Notaway PIl., Spring- 


field, 

WALKER: Lt. Comdr. Donald P., USN (M), 
Test Pilot, NATC, Patuxent River, Md. 
Mail: 14 Officer's Court, Lexington Park, Md. 

WALKER, Francis J., Jr. (TM), Operation 
Pasadena, Calif. Mail: 4902 Alminar, La 
Canada, Calif. 

WALKER, Harold James (TM), Aerodynamics 
Engr., Lockheed Aircraft Corp., Plant Al, 
Burbank, Calif. er 1410- Rock Glen 
Ave., Glendale 5, ont 

WALKER, Howell L ae: (M), Design Engr., 
Douglas * Aircraft Co., Inc., El Segundo, Calif. 
Mail: 728 33rd St., Manhattan Beach, Calif. 

WALKER, Ivan Durman (TM), Sales Mer., 
Aircraft Div., Rousseau Controls, Ltd., 2215 
Beaconsfield Ave., Montreal, P.Q., Canada. 
Mail: wo Terrebonne Ave., Montreal 28, 
Quebec, Canada. 

WALKER, James H. (M), Asst. Gr. Supvr., 
Applied Physics Lab., Johns Hopkins Univ., 
Silver Spring, Md. Masi: 10110 Georgia, 
Silver Spring, Md. 

WALKER, Kelsey, Jr. (TM), Aerodynamicist, 
Missile Systems Div., Lockheed Aircraft Corp., 
Van Nuys, Calif. ‘Mail: 6961 Nestle Ave., 
Reseda. Calif. 

WALKER, Merton George, Jr. (M), Admin. 
Engr., Missile Engrg. Div., McDonnell Air- 
craft Corp., St. Lou's, Mo 

WALKER, Ralph M., Jr. (TM), Aerodynamics 
Engr., Convair, Div. of Gen. Dynamics Corp., 
Fort Worth, Tex. Mail: 6416 Kirkwood 
Road, Fort Worth 16, Tex. 

WALKER, Col. Richard L., USAF (M), Insp. 
Gen., Air Rescue Service, Orlando AFB, Fla. 

WALKER, Thomas J. (TM), Sr. Scientist, 
Westinghouse Atomic Power Div., Westing- 
house Elec. Corp., Pittsburgh, ae Mail: 
2522 Collins Rd., Pittsburgh 35, 

WALKER, Thomas W. (AM), The Thermix 
Corp., Greenwich, Conn 

WALKOVER, Louis J. (M), Specialist—Prelim. 
Design, North Am. Aviation, Downey, Calif. 
Mail: 1160 E. 3rd St., Whittier, Calif. 

WALKOWICZ, T. F. (M), Engr., L. S. 
Rockefeller, | we 5600, 30 Rockefeller Plaza, 
New York 20, N.Y. 

WALL, oo L. (TM), Design Engr., Struct. 
Dept., McDonnell Aircraft Corp., St. Louis, 
"Mo. Mail: 1119 Roxton Dr., St. Louis 15, 


Mo 

WALL, Ernest (M), Servo Engr.. De Havilland 
Aircraft of Canada, Ltd., Toronto, Ont., 
Canada. Mail: 31 Wroxham Gardens, Potters 
Bar, Middlesex, England. 
WALL, Hubert G. (M), Mgr.—Tech. Serv., 
Aircraft Accessory Turbine Dept., G-E Co. 
Lynn, Mass. Mail: 45 Fairview Rd., Lynn- 
field, Mass. 

WALL, a R. (M), 4584 68th St., 
San Diego, Cali 

WALLACE, Chutes W. (M), Supvr.—Aircraft 
Maint. & Proj. Services; Missile Systems 
Div., Lockheed Aircraft Corp., Holloman 
ADC, Holloman, N.M. 

WALLACE, Donald - (TM), Test Engr., 


NEERING REVIEW—SEPTEMBER, 


Elmer 


WARD, Emmet 
"capt 3 (TM), 


, Idl N. Y. 1678 Cross Keys Dr. 


vair, Ft. Worth, Tex. 


WA RD, a5 Carlton, Jr. 
of America, New York, NY. . Chai rman—Bd. 


Mail: 4212 Anita Av 


WALLACE, Harry H. 


i Fla 
Reginald James (TM), 


Conn. 
anadian Pratt & W 


WARD, Kenneth E. 
Convair, San Diego, Calif. 
ritt Dr., El Cajon, Calif. 

WARD, LeRoy E. 
Piasecki Helicopter Corp., 


k 
— Nairne F. (AF), 
Process Di v. 


Gar den Ville Ave., 


bec, 
WALLACE, “Ricardo F., 
Northrop Aircraft, 


Field Service Engr., 


WALLACE, ‘Richard E. 
Wichita 14, can. 
K 


n. 
WALLACE, "Robert Drummond (TM), 
_ Aerodynamics Proj., 
, Internatl. Airport, Los Angeles, 


Ariz. 
WARD, Robert H. (TM), Flight Test Engr., 
; Minneapolis Honeywell Regulator 
Minneapolis, Minn. 
S., Minneapolis 23, 


Ridgeway Rd., 
: 7409 Russell Ave. 


WARD, Ens. Robert James, USN ( TM), 


FPO, "San Francisco, | 
John L. 


‘alif 
WALLACH, Bernard H. 


58, N.Y 
i Mail: 609 Jus Dr., 


WALLERSTEIN, 

well, N.J. Mail: 7 Barkway, Montclair, N. if 
WARDLE, Meredith C. 
WALLIS, R., 


of Gen. Corp., 
45002 N. Fig St., 


WALLIS, “John ‘William (M), Staff Asst., 
ns, Northrop Aircraft, 


Harvey A. 


WARE, Joseph 
Lockh oot Aircraft Corp., 


lif. 
WARFEL, John. S. (M), 
Guidance Div., Aerojet- General Corp., Azusa, 


plied Physics Lab., The Johns Hovkine Univ., 


Md. 
t WARING, Henry F. (M), Ch. Engr., 
ics & Armament i Co., W ichita, 


N.Y : 9E edio Av ; 
WALTER, Don L. (AF), V-P, Marquardt 
WARNER, Edward 
» Encin nternational Civil Organ 
WALTER, Maurice - zation, Internati onal Aviation Bldg., Montreal, 

tion Bldg., Montreal, 
WARNER, John A 


Mgr., Society of Automotive Engrs. Inc., 29 
WARNER, John Miles (M), 


WALTERS, Design Engr. 


WALTHER, P. 


and Landing Douglas. Kiceraft Ltd., Hampshire, 
a 


ey Farm Lane, Barton-on Sea, 


wairon, A. WARNER, Robert W. 


WALTON, Edwin C. 
WALTZ, Donald M. 


WARNER. William V. 
Model “B” Design Engr., 


. North Hollywood, Calif 
0. ( 


150 Y armouth Ave., 


WARREN, Charles Hugh Bay CAP), 


WAN, Conrad 
Inc., P.O. Box 5907, Hampshire, England. 
WARREN, Edwin A. 


WARREN, Ww. 


WAN, Sang (TM), 
, Lehigh Univ., Bethlehem, Pa. 
WANDZURA, Bohdan I. 


WARREN, Walter R.. 
Asst., Princeton Univ., Princeton, N.J. 

WARRINGTON, Chester H. 

of the Bd., Vulcan Iron Works, 

il: 1280 Forest Glen Drive, Winnetka, 


f 
WANER, Paul Glee, Lae (TM), 
NA 


WANG, Chiac QO 


WANSTROM, ‘Frid 


WARYNICK, Edward 


WARAKOMSKI, John nent Howard H. (/ 

Michigan Ave., Chicago 11, 
WASCAVAGE, Joe A. 


1955 
Univ Southern Calif. Engrg. Center, Ch. Engr [Task Corp., ws 
NAM , Pasadena, Calif E 
Suns¢ (TM), Prelim Design \ 
WALLACI Marietta, Wi 
Wor #5, Brook- 
Box 
WALLAC!I Gle linator, Con- 
(M) 
& A rp., St. Augustine, Fla. Mail | 
Elk Star Route #2, St. Augus | Ww 
), Aerodynamicist, 
craft Mail: 1200 Ww 
Ma 
M), Engrg ra. { Ww 
Inc., Haw P | 
jleene Ave., faterials Engr.; 
Aero. Engrg., 
Engr., tchfield Park, | 
Vai Phoenix, Ariz. Mail: Rt. 2, Box 4, Tempe, 
St., Los Angeles 
(M), Staff Engr Engrg Y 
Main Ave., Clifton, meme Sea’ 
N.J Mosholu Pkwy. So., N.Y Calif. v 
s Analyst, 
Missile ungrg. iv., McDonnell Aircraft 
Corp., St. Louis 3, Mo. Mail: 835 Spruc 
Rd., 
M 
| 
(TM), Assoc. Engr., 
The Johns Hopkins Ww 
Ur . Spring, Md. Mail: 8123 14t 
WwW ilitary 
Kan | 
North 
Ohi trs. 276C-1, W-P AFB, Ohi rop Aircraft, Inc. Mail: 
WALSH Joseph G. (M), Aerodynamicist, 3657 Navajo Pl., Palos Verdes, Calit 
Gru raft Engrg. Corp., Bethpage, WARNER, DeVer K. (M), Gr. Leader, Engrg 
N.Y 495 Sand Hill Rd. Wantagh. *lig J Satins 
Mail: West 
Hampshire, 
(TM), Aero. Research 
Scientist, ames aero. Lab., NACA, Moffett 
Mor f Mail: 2227 Pearl St., Santa Field, Calif. Mail: 463 Lytton Ave., Palo 
(M), Industrial Cons M), Wind Tunnel 
arborough, N.Y Lockheed Aircraft 
M), Gr. Leader of Aer Orp., Burbank, Callt fail: 11500 Calvert 
dyr ght simulator; Proj. Engr t St. 
the R Labs., Missile Systems Div. 635 Canterbury, 
e Van Nuys, Calif Detroit 21, Mich. 
WALZ, L® ee Force Rep., Arma 
Di \ sch Arma Corp., Garden City, Prin- 
N.Y +6 Lagoon Blvd., Massapequa, Dept., 
mhill Rd., 
racts Mgr., 
Aeronca Mtg. orp., Middletown, Ohio 
(AM), Sales Rep., Air 
Mat Butler Ave., Los Angeles 64, j 
Aer Researcl 
Id, Va. Mai 
1), Sr. Research Engr., Tll 
h, Inc., Los Angeles 45 WARSHAW, Victor (M), Equip. Gr. Proj. | 
uit Z E. Imperial Highway, El Engr., Aero. Div., Bristol Engrg. Corp., 
PF Bristol, Pa. Mail: Box 415-A, RD 3, New 
(TM), Supvr 
WANTA, R. C. (AM) Operations. _Temco 
ex Mail: 908 
Sr. Engr.—Air 
incil, 425 N 
gre. Sales, Air 
Corp., Friend- 
i Mail: 517 
Calif Amberly Rd., Glen Burnie, Md 


[LAs ROSTER OF MEMBERS, 1965-1956 273 


< Corp WASHBURN, Frank E. (AM), Instr.—Tech. Northrop Aircraft, Inc., Patrick AFB, Fla. Mail: 2131 Balboa Ave., San Diego 9, Calif. 
f, 7 Report Writing, Northrop Aero. Inst., 1155 Mail: Box 240, Patrick AFB, Fla WEIDENHEIMER, Norman W. (M), Asst. 

Design West Arbor Vitae, Inglewood, Calif. WEAVER, R. W., Jr. (TM), 876 Custer St., Proj. Engr., Douglas Aircraft Co., Inc., El 
Marietta, WASHIZU, Kyuichiro (M), Asst. Prof., Fac- Hapeville, Ga. Segundo, Calif. ~ Mail: 4525 W. Whelan 
, Brook. ulty of Engrg., Univ. of Tokyo, Bunkyo-ku, WEAVER, Virgil L. (M), Ch. Engr., EAFB, Place, Los Angeles 43, Calif. 

Tokyo, Japan. Mail: 1030 Wadahonmachi, Flight Test, G-E Co., Edwards, Calif. WEIHMAN, Clifford E. (M), Sr. Aerody- 
or, Con- Suginami-ku, Tokyo, Japan. WEBB, Gregory Frank (M), Devel. Engr., namics Engr., The Glenn L. Martin Co., 
ita Ave WASIELEWSKI, Eugene W. (AF), Assoc. Proj. & Devel. Br., British European Airways Baltimore 3, Md. Mail: 8 Warren Rd., Bal- 

ie Ch., Tech. Serv. Divs., Lewis Flight Propul- Corp., Ruislip, Middlesex, England. Mail: timore 21, Md. 
ro Corp sion Lab., NACA, Cleveland, Ohio. Mail: 24 Preston Rd., Shepperton, Middlesex, Eng- WEIKEL, Raymond C. (M), 4100 S.W. 109th 

an—Bd. 19995 Frazier Dr., Rocky River 16, Ohio. land. St., Seattle, Wash. 
ndation, WASSALL, John B. (M), Asst. Ch. Engr., WEBB, Henry G., Jr. (M), Aerodynamics WEIL, Howard H. (M), 48 E. 26th St., Balti- 
ton St Lockheed Aircraft Corp., P.O. Box 551, Bur- oe North Am. Aviation, Inc., Downey, more 18, Md. 

7” bank, Calif. Mail: 4740 Placidia Ave., North Cal WEILER, Henry F. (TM), 4421 Brazee St., 

1amicist Hollywood, Calif. WEBS, Jack S. (TM), Reveteneastist, Doug- Cincinnati 9, Ohio 
0 Mer. WASSELL, Col. Ralph L., USAF (AF), Deputy las Aircraft Co. Inc., Tulsa, Okl WEILL, Melville K. (M), Pres., Skydyne, Inc., 

Ch.—Office for ANP, 1901 Constitution Ave., WEBB, Capt. Leland D., USN “(Ret.) (M), River Rd., Port Jervis, N.Y. 

> Engr Wash., D.C. V-P, Aircraft Industries Assn. of Am., Inc., WEIN, Karl J. (M), Design Specialist, Mis- 
Mail: WATERS, Kenneth T. (TM), Struct. Test 7660 Beverly Blvd., Los Angeles 36, Calif. sile System Div., Lockheed Aircraft Co., Van‘ 

‘ Engr., Piasecki Helicopter og Morton, Pa. en 241 N. Bentley Ave., Los Angeles 49, Nuys, Calif. Mail: 7916 Aldea Ave., Van 
; Engr.; Mail: 41 Rockwood Rd., Newtown Square, Nuys, Calif. 

Engrg. Pa. WEBB, Mona Ferguson (TM), 321 Marlbor- WEINBERG, Morton I. (M), Design Engr., 
| Park. WATERS, Robert H. (TM), Exp. Test Engr., ough Rd., Syracuse 6, N.Y : Bell Aircraft Corp., Buffalo 5, N.Y. Mail: 
Tempe, P&W Aircraft Div., UAC, East Hartford, WEBB, 2nd Lt. Steven L., USAF (TM), Air- RD 1, Leete Rd., Lockport, N.Y. 

. Conn. Mail: 71 Barry Rd., Manchester, Conn. craft Maint. Officer, 483 Field Maint. Sq., WEINER, Frederick R. (M), Design Engr., 
: Engr WATKINS, Chas. Lee (TM), Jr. Engr., Doug- APO 75, San Francisco, Calif. North Am. Aviation, Inc., Los Angeles 45, 
egulator las Aircraft Co., Long Beach, Calif.’ Mail: WEBB, William C. (M), Sr. Design Engr., Calif. Mail: 550 S. Barrington Ave., Los 
, Minn 17835 Ibbetson, Bellflower, Calif. Chance Vought Aircraft, Inc., Dallas, Tex Angeles 49, Calif. 
olis 23. wersade ” aie (TM), 20 Jean Ave., Hemp- Mail: 2502 Norwood Dr., Dallas, Tex. WEINER, Henry H. (M), 110-20 71 Ave., 

“ stead WEBB, Wilmot - (TM), 6709 Selkirk Dr., Forest Hills, N.Y. 

, Engrg WAERISS, a W. (TM), Asst. to Treas- Bethesda 14, Md WEINER, Robert I. (TM), Aerodynamics Re- 
ne Sea’ urer, M.I.T., Cambridge 39, Mass WEBBER, Charles H. (M), V-P, Asst. Gen. search Engr., Grumman Aircraft Engrg. Corp., 
lif, WATSON, Alexander M. (M), Field Install. Mer., Pacific Scientific Co., 1430 Grande Bethpage, L.I., N.Y. 

Analyst, Engr., United Aircraft Service Corp., UAC, Vista Ave., Los Angeles 23, Calif. WEINIG, Friedich (M), Mer., Aerodynamics, 
Aircraft East Hartford 8, Conn. Mail: 8815 N.E. WEBEL, Lewis (M), Aero. Sales Engr., Sperry AGT Div., G-E Co., Cincinnati 15, Ohio. 
Spruce 28th St., Bellevue, Wash. Gyroscope Co., Div. of The Sperry Corp., WEINING, "Earl Oliver (AF), Proj. Engr., 

WATSON, David B. (TM), Aerophysics Engr., El Segundo, Calif. Mail: 7816 Emerson Ave., Boeing Airplane Co., Wichita, Kan. ail: 
s Mer Convair Div., Gen. Dynamics Corp., Ft. Los Angeles 45, Calif. 530 Beverly Dr., Wichita, Kan. 

;. cae Worth, Tex WEBER, E. Joseph (M), Proj. Engr., Struct., WEINING, Roger F. (TM), Aero. Research 

ir, N.J WATSON, Donald R., Sr. (M), Ch. of Weights, Glenn L. Martin Co., Baltimore, Md. Mail: Scientist, Lewis Flight Propulsion Lab., 

r., Lud- Piasecki Helicopter Corp., Morton, Pa. Mail: 710 Murdock Rd., Baltimore 12, Md. NACA, Cleveland, Ohio. Mail: 5152 E. 
Mail: 203 E. 11th Ave., Conshohocken, Pa. WEBER, John F. *"(TM), Aero- Engr., USAF, 119th St., Garfield es 25, Ohio. 

: WATSON, Brig. Gen. Harold Ernest, USAF Sacramento, Calif. WEINSTEIN, Jack J. (TM), Engr., Guided 
Supyr.— (M), Comdr. Air Tech. Intelligence Center, WEBER, Louis J. (AM), Sr. Engr., Struct.. Missile Dept., G-E Co., Aircraft & Ordnance 
Bur- JSAF, W-P_ AFB, Ohio. North Am. Aviation, Inc., Los Angeles 45. Syst. Div., N.Y. Mail: 50 
id Rd. WATSON, James J. (TM), Flight Test Engr. Calif. Mal: 4066-D Muirfield Rd., Los Hanes St., Albany 3, N.Y. 

/ “A.” Ryan Aero. Co., San Diego 12, Calif. Angeles 8. Calif. WEIR, Samuel G. (TM), Asso. Engr.—Aero- 
nics and Mail: 4444 Mentone St., San Diego 7, Calif. WEBER, William F. (M), Mgr., Army Con- dynamics, Douglas Aircraft Co. Inc., Tulsa, 

Azusa WATSON, John H. (TM), Aircraft Prelim. tracts, Ford Instrument Co., 31-10 Thomson Okla. Mail: 6907 E. Virgin Pl., Tulsa, Okla. 

‘ Design Engr., Design Br., A/C Lab., WADC, Ave., Long Island City, N.Y. WEISENBURGER, Henry F. (TM), Engrg. 
ist, Ap- W-P AFB, Ohio. Mail: P.O. Box 162, Delhi, WEBSTER, Col. Howard E., USAF (M), Ch. Liaison Coordinater, Fairchild Aircraft Div., 
; Univ., La. of Staff—Install., Hq., Far East Air Forces. Fairchild Engine & Airplane Co., Hagers- 

WATSON, Thomas E. (TM), Asst. Supvr.. Mail: Box 6, APO 925, San Francisco, Calif. town. Md. Mail: Box 37, Norwood, Mass. 
Military Turbine Lab., AiResearch Mfg. Co., Los WEBSTER, Lee Francis (TM), Proj. Engr.. WEISMAN, Fred T. (TM), Test Engr., AGT 
a, Kan. Angeles 45, Calif. Mail: 6217 W. 78th St., Jet Propulsion Lab., C.I.T., Pasadena, Calif. Div., Westinghouse Elec. Corp., Kansas City, 
_ North- Los Angeles 45, Calif. Mail: 4733 Alminar, La Canada, Calif. Mo. Mail: P.O. Box 8183, Plaza Sta., Kan- 
Mail: WATSON, Thomas John, Jr. (AM), Pres., WEBSTER, Robert A. (TM), Exp. Test Engr.. sas City 12, Mo. 

Internatl. Business Machines Corp., 590 Madi- Pratt & Whitney Aircraft Div., UAC, East WEISS, David Charles (TM), Prelim. Design 
Engrg. son Ave., New York, N.Y. Hartford, Conn. Mail: 146 Cheney Lane. Engr., Fairch ld Aircraft Div. ., Fairchild En- 
ic., Los WATSTEIN, Jack I. (TM), Asst. Test Engr.. Newington 11, Conn. gine & A: rplane Corp., Hagerstown, Md. 
io Ave., Applied Mechanics Instrumentation Dept. K. WEBSTER, Robert Alexander (M). Aero. WEISS, Gilbert (M), Head. Weight Control 

Armour Research Foundation, Ill. Inst. of Enegr., Ryan Aero. Co., San Diego, Calif. Br., Evaluation Div., Asst. Ch. R&D, BuAer.. 
of the Tech., Technology Center, Chicago 16, Ill. WEBSTER, Sidney H. (M), Mgr. Pacific Navy Dept., Wash. 25, D.C. Mail: 9705 
Organi- Mail: 7937 Essex Ave., Chicago 17, Ill. Coast District, Jack & Heintz Inc., 1009 W. Woodland Drive, Silver Spring, Md. 
lontreai, WATTENDORF, Frank L. (F), Dir. ao Arbor Vitae St, Inglewood 1, Calif. WEISS, Herbert Klemm (AF), Ch., Weapon 
al Avia- tariat, Advisory Gr. for Aero. R&D, NATO. weeeraee Stokely (M), Gyromechanisms, Systems Analysis Dent., Northrop Aircraft, 

APO #230, New York, N.Y. Mail: Palais Halesite. } Inc., Hawthorne, Calif. 

id Gen. de Chaillot, Paris (16), France. WECHSTER, _ Joseph Wolff (TM), Asst. Engr., WEISS, Leo A. (TM), Pres., Avien, Inc., 
Inc., 29 WATTER, Michael (AF), Dir. of Research, The RA Corp., Santa Monica, Calif. Winadude 77, N.Y. 

The Budd Co., 2450 Hunting Park Ave., Mail: “ely W. 82nd St., Los Angeles 45, WEISS, Theodor A Jr. (M), Pres., Reciputi 
dynami- Phila. 32, Pa. Calif. & Weiss, Inc., 25 John St.. Amityville, N.Y. 
A‘reraft WATTON, Alan, Jr. (M), Ch., Servo Controls WECKEL, Arthur R. (M), V-P. & Gen. Sales WEISSMAN, Jerome (M), Flight Test Engr., 
1: West & Special Proj. Sect., Propeller Lab., WADC, Megr., Sperry Gyroscope Co. Div. of The Convair, Div. of Gen. Dynamics Corp., San 
npshire, W-P AFB, Ohio. Mail: 574 Acorn Dr., Snerry Corp., Great Neck, N.Y. Diego, Calif. Mail: 5220 Oak Park Dr., San 

Dayton 9. Ohio. ie WEDAN, Robert W. (TM), Research Engr., D'ego 5. Calif 
tesearch WATTS, George A. (TM), Aerodynamic'st, Aero. Div., Minneapolis- Honeywell Regulator WEITLAUF, Lt. John L., Jr., USAF (TM), 
Moffett AVRO Aircraft, Ltd., Malton, Ont., Canada. Co., Minneapolis, Minn. Mail: 2798 Merr'll Proj. Engr., WADC, W-P AFB, Dayton, 
»., Palo Ave., Downsview, North St., St. Paul 13, Minn. Oh’o. 

rork, Ont., Canada. WEDBERG, F. A. (AF), Ch. Research Engr., WEITNER, Lt. Col. Walter L., USAF (M), 
Tunnel WATTS, Lt. George W. (TM), Box 8393, —— Am. Aviation, Inc., Columbus, Ohio. Reconnaissance Programs Officer, Directorate 
Aircraft Aera B, WADC,_W-P AFB, Ohio ; Mail: 921 Francis Ave., Columbus 9, Ohio. of Procurement & Production, Hq. AMC, 
Calvert WATTS, Linden 'L., Jr. (M), Model Design WEEBER, Christian G. (TM), 114 Kent Rd., W-P AFB, Ohio. Mail: Meadow Drive, RR 

Engr.——Aerodynamics, Grumman Aircraft Springfield. Pa. 4, Xenia, Ohio. 
terbury, Engrg. Corp., Bethpage, N.Y. : WEEKS, Wm. Henry (AF), Ch. Aircraft WEITZENFELD, Comdr. Daniel K., USN 

WATTSON, Robert Kean, Jr. (TM), Proj. Engrg. Div., CAA, Wash., D.C. Mail: 3018 (M), Ship Install. Div., BuAer, Navy Dept., 
ox 174, Engr., Research Dept., Cessna Aircraft, Co., 44th Pl. Wash. a D.C. Wash. 25, D.C. 

i Sau yo Kan. Mail: 4920 Elmhurst, Wichita WEEMS, P. OFS. Partner, Weems Sys- WELANETZ, Ludolph F. (M), Ch. Engr., 

), Prin tem of aR, 227 Prince George St., Plans & Analysi s, Fairchild Camera & In- 

Dept., WAUGH. Merle G. (M), Head, Aerodynamics Annapolis, Md. strument Corp., Robbins Lane, Syosset, N.Y. 

Hamp- U.S. NAMTC, "Point Mugu, Calif. WEGENER, Peter P. (AF), Ch., Aerodynamic Mail: 83 Angevine Ave., Hempstead, N.Y. 

ll Rd., Mail: 2527 Foe Blvd., Ventura, Calif. Research Sect., Jet Propulsion Lab., C.I.T., WELCH, Harmon C. (M), Head, Engrg. Br., 

WAXER, Leonard J. (TM), Asst. Prof., Aero. Pasadena, Calif. Mail: 959 Glen Oaks Blvd., Aerodynamics Lab., David Taylor Model 

; Mer., Engrg., Boston Univ., Boston, Mass. Mail: Pasadena 2, Calif. Basin, Wash. 7, D.C. Mail: 9400 Seven 
io, 55 Wave Way Ave., Winthrop, Mass. WEHLE, L. Brandeis, Jr. (M), Ch. Struct. Locks Rd., Bethesda 14, Md. 

p., Air WAYNE, Capt. James Clark, USAF (TM). Methods Gr., Grumman Aircraft Engrg. WELCH, William W. (TM), Design Engr., 

yroscope Pilot, 373rd Bomb. Sq., 308th Bomb. Wing, Corp., Bethpage, N.Y. Ma‘l: Camel Hollow Power Plant, North Am. Aviation, Inc., 

Hunter AFB, Ga, Rd.. RFD 3, Huntington, N.Y. Columbus, Ohio. Mail: 120 N. Hampton 

tesearch WEAD, Robert K. (AF), Ch. Application WEHNES, W. C. (AM), 4500 Euclid Ave., Rd., Columbus 13, Ohio. 
-, Engr., Marquardt Aircraft Co., Van_ Nuys, Cleveland 3, Ohi WELLER, Dan W. (M), Ch—Flight Test 
hairman Calif. Mail: 4920 Oak Lane Drive, Encino, WEHRLI, Robert L. (M), Dir. of R&D, Aero. Enegrg., Fairchild Aircraft Div., Fairchild 
“hicago, Calif. Div., Robertshaw- Fulton Controls Co., Ana- Engine & Airplane Corp., Hagerstown, Md 
innetka, WEASNER, William E. (TM), Gen. Mgr., heim, Calif. WELLER, Royal (M), Ch. Scientist, NAMTC, 
: Yard Electric, Inc., 14 N. Main St., Pen- WEIBEL, E. E. (M), Pret. —Mech. Engrg., Point Mugu, Calif. 
Proj. nington, N.J. Mail: 127 S. Main St., Pen- Univ. of Colo., Boulder, Colo WELLING, Omer (AF), Ch., A’rcraft Engrg. 
Comp. nington, N.J. WEIBERG, James A. (TM), 1216 San Mateo Div., CAA, Kansas City, Mo. Ma‘l: 4402 
3, New WEATHERLY, Lloyd H., Jr. (TM), Asst. to Dr., Menlo Park, Calif. W._77 Terr., Prairie Village 15, Kan. 
V-P., All American Engrg. Co., Du Pont Air- WEICHSEL, Hans, Jr. (AF), Supvr. Sales WELTIVER, Lyman H. (TM), 4546 Hemlock, 
upVvT.— port, Wilmington, Del. Mail: 92 Chaucer Engrg., Helicopter Div., Bell Aircraft Corp., Wichita, Kan. : 
Temco Dr., Brookside, Newark, Del. Ft. Worth, Tex. Mail: 7043 Glen Hills Rd., WELLMAN, Major Roy J. (M), Aero. Div., 
7: 908 WEATHERUP, Comdr. Robert A., USN (TM), Ft. Worth 11, Tex. DCS-D, Directorate Research & Devel., Hq., 
2803 Hardy ‘Ave., Silver Spring, Md. WEICK, Fred E. (F), Dir., Personal Aircraft USAF, Pentagon, Wash., 
r.—Air WEAVER, John H. (M), V-P, Telecomputing Research Center, Tex. Engrg. Experiment WELLS, Edward C. (F), V-P—Engrg., Boe- 
125 N. Corp., No. Hollywood, Calif. Sta. & Dist. Prof., Aero. Engrg. Dept., Texas ing Airplane Co., Box 3107, Seattle ve “Wash. 
. WEAVER, Lawrence S., Jr. (TM), Jr. Engr., A&M Coll. System, College Station, Tex. WELLS, Edward L. (M), Admin. Asst., The 
les, Air Glenn L. Martin Co., Baitimore 3, Md. Mail: Mail: Box 3 F. E., College Station, Tex. Kaman Aircraft Corp., Bloomfield, Conn. 
Le 425 Maryland Ave., Essex 21, Md. WEIDEMAN, Walter H., Jr. (TM), Aero Mail: Sullivan Dr., Granby, Conn 


WEAVER, Lloyd R. (TM), Proj. Liaison Man, Dynamicist, Ryan Aero. Co., San Diego, Calif. WELLS, ist Lt. Harold M., Jr., USAF (TM), 


274 AERONAUTICAL ENGINEERING REVIEW—SEPTEMBER, 


Proj. Engr., Demonstration c 
Loads. Sect., Aircraft Lab., 

Ave., Dayton 6, Ohio. 

WELLS, Obed T. (M), Proj. Engr., Cessna 
Aircraft Co., Wichita 1, Kan. Mail: 1437 
white} Wichita 3, Kan 

ELLS, Robert A. (M). Ch. Fuels & Lubri- 
bane Engr., Aviation Sect., Gulf Refining Co., 
wets Oil Corp., Pittsburgh, Pa. 

o Robt. H. (AM), Box 80, Oakdale, 

N.Y. 


WELLS, Willis L. (AF), Pres., George E. 
Vells, Inc., 918 S. Boyle Ave., St. Louis 10, 


Mo. 

WELMERS, Everett T. (AF), Ch. of Dy- 
namics, Bell Aircraft Corp., Buffalo 5, N.Y. 
Mai/l: 165 Fayette Ave., Kenmore 

WELSH, C. J. (TM), 132 Winchester Dr., 
Hampton, Va. 

WELTON, Ralph E., Jr. (TM), Engrg. Planner, 
Convair, Div. of Gen. Dynamics Corp., Ft. 
Worth, Tex. Mail: 33091/2 University, Ft. 
Worth 9, Tex. 

WELTY, G. Don (AF), Mgr.—Aircraft Sales, 
Aluminum Co. of Am., 1501 Alcoa Bidg., 
Pa. 

DELL, Kenneth F. (TM), Install. Engr., 
Grumman Aircraft Engrg. Corp., Bethpage, 


N.Y. 

WENDT, Donald A. (TM), Develop. Engr., 
wsroiet General Corp., Azusa, Calif. 
ENDT, Harold O. (M), Design Specialist— 


Analysis, Convair, San Diego, 
9265 Hillside Dr., Spring Val- 
ley, li 


END1, Ralph Edson (M), 
North Am. Aviation, Inc., Los Angeles 45, 
Calif. Mail: 209 Via Los Altos, Redondo 
Beach, Calif. 

WENDT, Robert H. (AF), Exec. V-P & Gen. 
Mer., Kiekhaefer Aeromarine Motors, Inc., 
660 Hickory St., Fond Du Lac, Wis. Mazi: 
366 Stow St., Fond Du Lac, Wis 

WENER, N. Leonard (M), Poa Ch., Flight 
Control Sect., (WCTWF), All Weather Br., 
Directorate of Flight & All-Weather Testing, 
WADC, W-P AFB, eg Mail: 1007 Am- 
herst Pl., Dayton 6, Ohi 

WENGEL, Frederick E. (TM), Engr., Mc- 
Donnell Aircraft Corp., St. Louis 3, Mo. 
Mail: P.O. Box 78, aoa Mo. 

WENNAGEL, Glen J. (TM), ag Grumman 
Aircraft Engrg. Corp., Bethpage, N.Y. Mail: 
31 McKinley Ave., Hicksville, N.Y. 

WENTE, ist Lt. Hermann A., USAF (TM), 
Pilot, 3rd Fighter Interceptor Sq., Air De- 
fense Com., Kirtland AFB, 
N.M. Mail: 138 Nelson Dr., Warwick, 

WENTWORTH, Carl B. (M), Aero. Research 
Scientist, NACA, Cleveland, Ohio. 

WENZEL, James G. (M), Aerodynamics Engr., 
Convair, San Diego, Calif. Mail: 2844 
Grandview, San Diego 10, Calif. 

WENZINGER, Carl J. (AF), Ch., Aero. Dept., 
Sverdrup & Parcel, Inc., Cons. Engrs., St. 
_1, Mo. 1872 N. Signal Hills 
Dr., Kirkwood 2 

WERBACK. William; (M), Instr., Dept. of 
Aero. Engrg., Calif. State Polytechnic Coll., 
San Luis Obispo, Calif. 

WERNER, Ernest H. (M), Ch., Latin Am. 
Br., CAA, Internatl., Region Ref. IR-604, 
17th & Constitution, Wash. 25, D.C 

WERNER, Frank D. (M), Scientist & Lec- 
turer, Dept. of Aero. Engrg., Univ. of Minn., 
Minneapolis 14, Minn. 

WERNE Henry J. (TM), Design Engr., 
Convair, Ft. Worth, Tex. Mail: 4528 Diaz, 
Ft. Worth, Tex. 

WERNER, Jerard B. (M), Thermodynamics 
Engr., Lockheed Aircraft Corp., Burbank, 
Mail: 5535 Ranchito Ave., Van Nuys, 

WERNER, Norbert M. (TM), Aerodynamics 
Engr., Convair, Div. of Gen. Dynamics Corp., 


Aerodynamicist, 


Diego, Mail: 3611 Oleander 
Drive, San Diego 6, Calif. 
WERSCHMIDT, Edgar C. (TM), Thermody- 


namic Engr., McDonnel Aircraft Corp., St. 
Louis, Mo. Mail: 1435 Kenilworth Drive, 
Brentwood 17, Mo. 

WERTH, Albert A. (M), Sr. Proj. Engr., 
Allison Div., GMC, Indianapolis, Ind. Mail: 
1601 Fisher St., Indianapolis 24, Ind. 

WESESKY, John L (TM), Flight Test Engr., 
A.F. Flight Test Center, Edwards AFB, 
Calif. Mail: Gen. Delivery, Edwards AFB, 


f. 

WESKE, John R. (AF), Visiting Research 
Prof., Inst. for Fluid Dynamics and Applied 
Matlematics, Univ. of Maryland College Park, 

WEST, Charles D. (TM), Assoc. Engr., Ap- 
plied Physics Lab., The Johns Hopkins Univ., 
Silver Spring, Md. Mail: 2103 Belvedere 
Blvd., Silver Spring, Md. 

WEST, 2nd Lt. David E., USAF (TM), Stu- 
dert, USAFIT. W-P AFB, Ohio. 

WEST, Donald E. (TM), Aerodynamicist, Boe- 
ing Airplane Co., Seattle 14, Wash. Mail: 
2624 58th Ave., & W., Seattle 6, Wash. 

WEST, Edward, Jr. (M), Ch. Engr., Utility 
Metal Products, Inc., 403 S. Raymond, Pasa- 
dena 2, Calif. 


WEST, i. QO. (AF), Retired, “Far Away,” 
Qualicum Beach, Vancouver Island, B.C., 
Canada. 


WEST, Robert E. (TM), Flight Test Engr., 
Boeing Airplane Co., Seattle, Wash. Mail: 
2140 S.W. 169th, Seattle 66, Wash. 

WESTBROOK, Ed., ar. (TM), Engr.—Struct., 
North Am. Aviation, Inc., Los Angeles, Calif. 


4 2910 Perkins ine, Redondo Beach, 
WESTBROOK, Henry W. (M), Designer 
” Boeing Airplane Co., Seattle, Wash. 


Mil 13823 12th Ave., S.W., 


Seattle 66, 
Wash. 
WESTBROOK, R. C. (M), Sr 


Struct. Engr. 


noes air, Div. of Gen. Dynamics, San Diego, 
WESTCOTT, William al (TM), Field Engr., 
Convair, Ft. Worth, 
WESTELL, John R. (TM), Aerodynamicist, 
Jos Mt g. Co., New Philadelphia, Ohio. Mail: 
Fair Ave., New Philadelphia, Ohio 
WESTER, Lt. John F. (AM), 1000 Concord 


Turnpike, Lexington, Mass. 

WESTERBACKE, Ivar S. (TM), Proj. Engr., 
Sperry Gyroscope Co. Div., The Sperry Corp., 
Neck, Y. Maiti: 706—45th St., 

ooklyn 20, 

WESTERGAARD, John William (TM), De 
Boeing Airplane Co., Seattle, 
Wash. Mail: 606 South 240th, Zenith, Wash 

WESTFALL, Vernon Dale (A M), Flight Test 


Agent, aft Engrg., CA A, Dept. of 
Commerce, N. W abash, Chicago, II! 
Mail: 213 Sauk Trail, Park Forest, Ill. 


WESTM AN, Harold P. (M), Editor-—E lectrica 
Communication, Internatl. ‘Telephone & Tele- 
graph Corp., 67 Broad St., New York 4, N.Y 
a 416 Chestnut St., West Hempstead, 


N.Y 
WESTPHAL, seas (M), Prelim. Design 


Engr., Fair uild Aircraft Div. , Fairchild En- 
gine & Ai rplane Corp., Hagerstown, Md. 
Mail: 820 Greenbrier Rd., Hagerstown, Md. 
WESTPHAL, H. Frederick (TM), L ry 
ar Weber Aircraft Corp., Burbank, Calif 


517 Caleb St., Glendale 2, Calif. 
WETHE: J. D. (M), Mer. Service, 
M:z arketin g Sect., Jet Engine Dept., G-E Co., 


Evendale, Ohi Mail: 131 Ritchie Ave., 
Cincinnati 15, Ohio. 

WETHERBEE, Arthur Everett, Jr. (M), Ch. 
of Tech. Services, Research ent United 
Aircraft Corp., East Hartford 8, Conn. Mail: 
38 Centerwood Rd., Newington, Conn. 


WerreaeEeros. Dave W. (TM), Sr. Stress 
Analyst, Republic Aviation Corp., Farming- 
dale, N. .§ Mail: 67 Hemlock Dr., Farming- 
dale, N.Y 

WETMORE, Joseph W. (AF), Head, Gen 
Aerodynamics Br., Flight Div., Langley Lab., 
NACA, Langley AFB, Va. Mail: 107 
Manteo Ave., Hampton, Va. 

WETMORE, William Hall (M), Supvr., Ad 
vanced Design Unit, J-47 Proj., Aircraft 
Gas Turbine Div., G-E Co., Evendale, Ohio. 

WETTERALL, Carl R. (M), Eastern Regional 


Mgr., Pa Airmotive Corp., Linden, N.J 
Mail: Brady Drive, Pe apack, N. J. 

WETZ, Wiliiam H. (TM), Tech. Writing 
Supvr., _ Ser Engrg. Dept., Boeing Airplane 


Co., Wichita, Kan. Mail: 4632 Vesta Dr., 
Wichita 14, Kan 
WETZEL, Capt. James E., USAFR (TM), 
Ch., Electronics instrumentation Sect., Direc- 
torate of Tech. Support, Fa Force Arma- 
ment Center, Egl in AFB, 
WEYL, Carl J., Jr. (T Mw. 


namicist. 


Northrop Aircraft, Inc., Hawthorne, Calif 
Mail: 7851 Yorktown Ave., Los Angeles 45, 
Calif. 


WHALEY, Richard E. (TM), Aero. Research 
Scientist, NACA, Langley Field, Va. Maii: 
66A Elizabeth Rd., Hampton, Va. 

WHARTON, Charles p ae Wr. (TM), 
Engr., Lockheed Aircraft Corp., 


Dynamics 

Marietta, 
Ga. Mail: 604 ses Dr., Marietta, Ga. 

WHEATLEY, John B ), 5019 N. Meridian 
Indianapol is 8, 


Ind 

WHEATON, Elmer P. (AF), Ch. Proj. Engr. 
—Missiles, Jouglas Aircraft Co., Inc., Santa 
Monica, Ca Mail: 517 Bonhill Rd., Los 


Angeles 49, Calif 

WHEELER, Edward (TM), Proj. Engr., Aero- 
products Oper: ations, Allison Div. GMC, Day- 
ro Ohi Mail: 3713 Runyon Ave., Dayton 

hio. 

WHEELER, James W. (M), Dept. Head for 
Engine Instruments, Sperry Gyroscope Co. 
Div., The Sperry Corp., Great Neck, N.Y. 
Mail: 14 Highland P1., Sea Cliff, N.Y. 

WHEELER, John W. (M), Support Equip. 


Engr., Bell’ Aircraft Corp., Niagara Falls, 
Of Mail: 51 Love Rd., Grand Island, 


WHEMPNER, Russell H. (M), Dir., Serv. 
Engrg. Dept., Minneapolis-Honeywell Regu- 
lator Co., 2600 Ridgway Rd., Minneapolis 13, 
Mina. 

WHETSTONE, Jabez C. 


(TM), Flight Test 
Engr., Douglas 


Aircraft Co., Santa Monica, 
216 El Manor Ave., Los An 


geles 45, Calif 

WHIGHAM, Eugene E. (TM), Flight Test 
Engr., Convair, Div. of Gen. Dynamics Corp.., 
San Diegs Calif. Mail: 3544 Wilshire Terr., 
San Diego 4, Calif. 

WHIPPLE, Allen O., Jr. (AM), V-P—Gen. 
Mgr., The Ivy Corp., 15 Merwin St., Nor- 
walk, Conn 

WHIPPLE, Maj. 


Donald E., USAF (TM). 


Ch., Procurement Div., Air Force Special 
Weapons Center, Kirtland AFB, N.M. 

WHIPPLE, G. Graham (M), Mgr., Dayton 
Field Office, Aerojet-Gen. Corp., Azusa, Calif 
Mail: 5111 Wheaton St., Dayton 9, Ohio. 

WHISENHANT, Paul E. (AM), 
Convair, Ft. Worth, Tex. Masi: 1403 N.E 
35th St., Ft. Worth, Tex 


WHITAKER, Arnold B. (TM ), Research Engr., 


Grumman Aircraft Engrg. Corp., Bethpage, 
L.I., N.Y. Mail: 34 School House Lane, 
Syosset, N.Y. 

WHITAKER, John A. (M), Mech. Engr 
Summers Gyroscope Co., Santa Monica, Calif 
Mail: 8250 Lankershim Blvd., North Holly 
wood, Calif. 

WHITAKER, Robert C. (M), 
Marquardt Aircraft Co., Van Cahit 
Mail: 16801 Calahan St., Sepulveda, Calif. 

WHITCOMB, David W. (M), Sect. Head, 
Engrg. Br., Flight Research Dept., Cornell 
Aero. Lab., Inc., Buffalo 21, N.Y. Mail 
757 Chestnut Hill Rd., East Aurora, N.Y. 

WHITCOMB, Richard T. (M), Aero. Research 
Scientist, NACA. Langley Field, Va. Mai 
63C Elizabeth Rd., Hampton, Va 

WHITE, Charles O. (TM), Assoc. Engr., Aer 
dynamics Dept., Douglas Aircraft Co., Inc., 
Long Beach, Calif. Mail: 23121 Panama 
Ave., Wilmington, Calif. 

WHITE, Lt. Donald D., USN (TM), “U.S.S 
Black” (DD 666), FPO, San France sco, Calit 

WHITE, Frederick M. (TM), Flight Test 
Analysis Engr. ‘“‘A,’’ Lockheed Aircraft Corp., 
Burbank, Calif. Mail: 831 Andover Dr., 
Burbank, Calif. 

WHITE, Gene H. (M), 
Fluid Controls, W. O. 
South Fair Oaks, Pasadena, Calif. Mail 
15814 Gault St., Van Nuys, Calif. 

WHITE, George (AF), Prelim. Design Engr., 
Fairchild Aircraft Div., Fairchild Engine & 
Airplane Corp., Hagerstown, Md. Mail 
1728 Penna. Ave., Hagerstown, Md 

WHITE, Gerald B. (M), Sr. Research Engr., 
Midwest Research Inst., Kansas City, Mo 
Mail: 4504 W. 77 St., Pra irie Village, Kan 

WHITE, Major James H., USAF (AM), Instr., 
Operations Dept., Air Command & Staff Col 
lege, Maxwell AFB, Ala. Mail: 3546 Nor- 
manbridge Rd., Montgomery, Ala 
HITE, Karl H. (AF), Ch. Design Engr., 
N.A.F., NAMC, U.S. Naval Base, Phila., Pa 
46 W. Albemarle Ave., wne, 


WHITE, Peter G. (TM), 
Test Estab., 
Nobel, Ont., Canada. 
WHITE, Richard P. (M), Proj. Engr., Con 
vair, Div. of Gen. Dynamics Corp., San 
Diego, Calif. 

WHITE, Richard Peregrine, Jr. (M), Research 
Engr., Cornell Aero. Lab., Inc., 4455 Genesse 
St., Buffalo, N.Y. Matl: 143 Ashford Ave., 
Bufta lo, N.Y. 

WHITE, Robert F. (TM), Engr., Aero. Dept., 
Grumman Aircraft Engrg. Corp., Bethpage, 
N.Y. Mail: Box 173, Centerport, N.Y. 

WHITE, Roland J. (M), Aero. Gr. Engr., 
Boeing Airplane Co., Seattle, Wash. Mail 
1195? Rivier: Pl., N.E. Seattle 55, Wash. 

WHITE, Thomas J. (TM), Design Devel. 
Engr., Chance Vought Aircraft, Inc., Dallas, 
Tex. Mail: 834 Cherokee Trace, Grand 
Prairie, Tex. 

WHITE, W. W. (AF), V-P & Dir., Esso Ex- 
ae ae 45 Rockefeller Plaza, New York 
20. N.Y 


WHITEHEAD, Belleville, ai (TM), 3807 
McClellan, Seattle 44, Wa 

WHITEHILL, William J. tht), Sr. Dynamics 
Engr., Convair, Div. of Gen. Dynamics Corp., 
Pomona, Calif. Mail: 907 E. Elm St., Brea, 


lif. 

WHITEHURST, John W. (TM), Aerodynamics 
Engr., The Glenn L. Martin Co., Baltimore, 
Md. Mail: 7827 Bank St., Baltimore 24, Md. 

WHITEHURST, 2nd Lt. Rex Allen (TM), 
WADC., Box 2419, W-P AFB, Ohio. 

WHITEMAN, Harry H. (M), Asst. Proj. 
Engr., Canadair, Ltd., Box 6087, Montreal, 
anod 

WHITENER, Philip C. (M), Gr. Engr.—Wind 
Tunnel, Boe: ng Airplane Co., Seattle 14, 
Wash. Mail: 2624 S.W. 167th Pl. Seattle 
66, Wash. 

WHITESELL, 2nd Lt. William J., USAF 
(TM), 5265 Cobb Dr., Dayton 3, Ohio. 

WHITESIDES, William F. (M), Power Plant 
Design Engr., Douglas Aircraft Co., Inc., El 
Segundo, Calif. Mail: 5028 Westwood, Cul- 
ver City, Calif. 

WHITFIELD, Capt. Raymond P., Jr., USAF 
(TM), Proj. Offcer—B-36, AMC, WADC, 
W-P AFB. Ohio. Mail: 5659 Hickam Dr., 
Dayton 3, Ohio. 

WHITFORD, Dale H. (TM), Research Engr.. 
Div. of Research, Univ. of Dayton, Dayton, 
Ohio. Mail: 57 Moss Oak Dr., Dayton 9, 
Ohio. 

WHITING, Arthur A. (M), Sect. Hd. Weapons 
Br.. Cornell Aero. Lab., Inc., Buffalo 21, N.Y. 
Mail: 37 Forest Stream Dr., Williamsville 21, 
N.Y 


Devel. Engr.. 


Field Engr., Aircraft 
Leonnard, Inc., 373 


Aerodynamics Test 


Orenda Engines, Ltd., 


WHITING, Charles W. (TM), Instrumenta- 
tion Engr. “A,” Northrop Aircraft, Inc., 
Box 240, Patrick AFB, Fla Mail: Rt. 2, 
Box 416, Cocoa, Fla. 


Illustrator, 


WHI 

Op 

lan 

St 

WH 

WH 

Le 

M 

WH 

Ai 

Fc 

WH 

& 

bs 

WH 

D 

WH 

N 

Ww 

W) 

I 

\ 

( 

Ww) 

I 

( 

w 

WwW 

Ww 

Vv 
Calif 7 


IAS ROSTER OF MEMBERS, 1955-1956 275 
Special WHITLOCK, Allen (AM), Asst. Mer.—Flight Northrop Aircraft, Inc., Hawth . _ Calif N d 
Sie and St., Pa. Mail: 5971/2 E. Alco , Calif. WILLI AMS, Max L., Jr. (M), Asst. Prof., 
Calif St., Phila. 20, Pa. E WILD, John M. (M), Dir.—Energ., ARO, Inc., Ci. . , Ass ro 
i Tullatioma, Tenn. Mail: Oak Park, pe agadena, ‘Cait Mail: 409 Bonita 
Am. s, io. 
345 Va. Lee Ct., Apt. 7, Columbus 9, WILD" (TM), Staff Engr., Oerlikon Tool WILLIAMS, TC 
nio & Arms Corp. of America, ille, N.C. 
1 Engr., WHITMAN, George S. (M), Design Engr. “‘B,”’ wit: Box 9026, Oteen, Asheville, ‘N.C. WiLtiaws Robt rt M. (N 
sthpage Core.» Burbank, Calif. WILDER, James J. (M), Proj. Engr., Flight Sec., Struct 
Lane at 26 Oa ark Ave. Northridge, Calif. Refueling, Inc., Baltimore 3, Md. ; Corp. “M iett G ” Mail: = ia 
weer may V-P, Bell WILDER, John G., Jr. (TM), Sect. & Circle, N.E., Atlanta 5, Ga. 
Engr., Ra 577 N. Exp. Battal, NY. Sect., Cornell Aero. Lab., WILLIAMS, Ens. Robert Perry, USN (TM), 
WHITNEY, Charles S. (M), Wane o, N.Y. Mail: Weed Hill Rd., A Court, 1333 
) & Whitney. Cons. Engrs., 76 Ninth Ave., New WILDHACK, 5 ie A. (M), Ch. Office of WILLIAMS. it. ——— -* R., USA (M) 
Engr.. ork il, N.Y. Basic Instrumentation, NBS, Dept. of Com- A Aa 
WHITNEY, joel M. (M), P » N E Army Aviation Officer; Student, Armed 
orneli oO. ’ slanc arm, ockheed Aircraft Corp urbank, Calif 
WHITNEY, Yenwith K. (TM), Stress Analyst. WILLIAMS, “Walter 
esearch Mail: 145-33 WILDMAN, Neol R. (TM), Stress. Engr., WILLIAMS. “William (M), Tech. Engr. 
Maii WHITSON, Charles A. (TM). Burbank, Calif. Engine Install. Planning Specialist, G-E 
Engr., Grumman Aircratt Engrg. Corp., Beth- hf ), Sales Engr., Beeston AGT. Div., Cincinnati, 15, Ohio. Mail: 8381 
Inc., pe ox 211, Norwell, Mass. WILLIAM 
’ 2 ion Station, Pa. il: 2009 Cott 
Test SEM). 44010 Carclside Ave., Lancaster, Calf. dit), Dir. of Plan- 
Corp. Sperry Gyroscope Co. Div., The Sperry Corp., WILHOFF, Fred J. (TM), Production Test ning, Soreng Products Corp., 9555 Soreng 
Rat Nek Mail: 1708 Engr., Continental Aviation & Engrg. Corp, Ave., Schiller Park, Ill. Mail: 5831 Crain 
Salina, Kan Mail: 14807 Rossini Dr., St., Morton Grove, Ill. 
~~ LE r. etroit ich. WILLIAMSON, Col. H. H., USMC (M), 997 
73 WHITT! ESEY, WILHOIT, Robert (TM), Contract Tuckahoe St., Falls Church, Va. 
fail 1800 E. 27 St., Cleveland 14, Ohio. ” atasl tion Engr. “A,’’ Boeing Airplane Co., Seattle, WILLIAMSON, Ian M. (M), Vibration Engr. 
1648 Rushton Road, Euclid. Cleveland ‘Mail: 7618 Mission Drive, Seattle 88, Aircraft Co., Inc., Santa Monica, 
21, Ohio 
Mei WHITTLESEY, James Engr Ad Fuels Lubricants. Bry, Power WILLIAMSON, John tae 
Ene Los Angeles 45. Calif. Mail: 469 Palos Plant Div., BuAer., Dept. of the Navy, Wash. neat, N.Y. _Matl: Camel Hollow Rd., 
cae. Verdes Estates, Calif. " py D.C. ‘Mail: Rt. 3, Box 165, Alexandria, loyd Harbor, Huntington, N.Y. 
Tech Officer” Revai WILKIE, Lloyd Eugene (TM), Engr., M.LT., WHELTAMSOR, 
Pye oat Insurance Co., Ltd. & Liverpool & ‘Landon Cambridge, Mass. Mail: 14 Ellsworth Pk., Office of Armed Forces Information & Edu- 
No: & Globe Insurance Co., Ltd., a /28 Lombard Cambridge, Mass. cation, Dept. of Defense, Wash. 25, D.C. 
> Nor- St., London, E.C. 3., England 280) 35th St. So., Arl’ngton, Va. 
WHYTL Col. oh y y Asst.—Aircraft Fatigue, Ae.S., 4 Hamilton SON, Merritt A. (M), Mgr. Re- 
chit Gu, USAFR (AMD, Place, London W.1, England. search Div. Burroughs 
_ WIANT, Harry w: "(M), Sr. Engr., Cook Re- WILKINS, Richard S. (M), Tech. _Engr.— Burroughs Corp., Paoli, Pa. 
wne, search Lab. Div., Cook Electric Cn: Skokie, J79 Install., AGT Div., G-E Co., Cincinnati WILLIAMSON, Robert C. (M), Devel. Engr., 
woe Ill. Mail: 1319 Mandel Ave., Westchester, 15, Ohio. Aircraft Gas Turbine Div., G-E Co., Cincin- 
Ltd i WILKINS, Theodore W. (M), Asst. Mgr., nati 15, - Mail: 2759 Andrew Ave., 
-td., WICK, Robert S. (M), Research Gr. _Supyr.. Commercial Sales, spate Aircraft Sales, Hamilton, Ohi 
San tary Requirements and Liaison Depts., “Missile WILKINSON, Seviiie Pd “(M), Mgr.—Hytrol WILLIFORD, Hughey S., Jr. (TM), 110 
aaneh Systems Div., Lockheed Aircraft Corp., Van Products Div., Hydro-Aire, Inc., Burbank, Walker St., Apt. A, Falmouth, Mass. 
re arles (M), Struct. Engr., ater Li ics ye. - 
Ave., ca WILKINSON, Paul H. (AF), Editor & Pub- z00, Mich. Mail: 1217 Franklin Circle, Kala- 
“a Mail: 2318 Marwick, Long Beach 15, Calif. lisher, Aircraft Engines of the World, New mazoo, 
WICKWIRE, Austin (M), Resident Engrg. 5900 Kingswood Rd., “Hugh Qt), Tech- 
ep—San Diego, Lockheed Aircraft Corp., as nology, inc., ox 808, Livermore, Calif. 
— Burbank, Calif. Mail: 308 W. Paseo de WILKS, Raymond (M), Sr. Aerodynamicist, WILLIS, Jack A. (AM), Partner, Western 
Mail. Cristobal, San Clemente, Calif. Blackburn and Gen. Aircraft, Ltd., Brough, Aircraft Supply Co., 10351 W. Olympic Blvd., 
ih WIDMAYER, Edward, Jr. (M), Sr. Engr., E. Yorkshire, England. Los Angeles 64, Calif. 
ie The Glenn L. Martin Co., Baltimore 3, Md. WILLER, Jack E. (M), Aerodynamics Supvr., WILLIS, J. G. (AF), Design Specialist & Cons., 
Jallas, Mai!: 36 Dublin Dr., Towson 4, Md. ; North American Aviation, Inc., Columbus 16, Convair, Ft. Worth, Tex. 
Jr. Mail: 1026 Elizabeth Ave., Columbus Anthony (TM), Flight Test & 
ingr., Glenn _L. Martin Co., Baltimore, Md. 1 io. ystems Engr perry Gyroscope Co. Div., 
ss iamen Mail: 7811 Ruxway Rd., Riderwood 4, Md. WILLEY, G. T. (M), V-P—Mfg., The Glenn The Sperry Corp., Great Neck, N.Y. Mail: 
at WIEDEN, Camillo M. (M), Ch., Prelim. De- L. Martin Co., Baltimore, Md. Mail: Spring- 540 N. 7th St., New Hyde Park, L.I., N.Y. 
sign Sect., Fairchild Engine Div., Fairchild Wood, Farm, Forest Hill, Md. WILLIS, Willis E. (TM), Test’ Engr., Con- 
v.Y. al; 15 ichmon ve., Amityville, ockheed Aircraft Corp., urbank, Calif. 1c ail: mira, Detroit ic 
oats N.Y. Mail: 12625 Killion St., No. Hollywood, WILLMARTH, William W. (TM). Research 
Corp., WIELKOSZEWSKI, Wladyslaw (M), De- Calif. Fellow, Guggenheim Aero. Lab., C.1.T., Pasa- 
Brea, Western Precipitation WILLIAMS, Claude V. (TM), Aero, Research witts, P. (TM), A 

d Mail: ientist, NACA, Langley Field, Va. Mail: , Assoc. Engr., Engine 
WIEMANN Angeles 19, Calif. 850 St., Newport Va. Instruments Dept. The Sperry Corp., Sperry 
. Md. N as 
TM), WIENEKE, Robert E. (TM), Design Engr. WILLIAMS, David Tyndale (M), Div. Supvr.. | WILMERDING, John VanDyke (M), Sr. 

North Am. Aviation, Inc., Downey, Calif. B 1 M 8 : Flight Test Engr., Republic Aviation Corp., 
Proj Mail: 5122 Fanwood Ave., Long Beach 11, King | Ave. Farmingdale, N.Y. Mail: 11 Cloister Lane, 
treal, George A. (M), Sales, Engr., Aero. Cho. _.  WILMORE; ist Lt. Dhalmas 0., USAF (TM). 
ae pert. a Engr, The RAND Corp., Santa Monica, Calif. 7330th Fly. Tng. Wg., APO 208, New York, 
4, 
Bs WIGGINS, Roy Edward (TM). Stress Analyst, Mail:’ 2932 Selby Ave. Los Angeles 64, Calif. WILMOT, Russell A. (TM), Assoc. Engr., 
Aerophysics Devel. Corp., Santa Monica, Calif. bas aga Edw. S. (M), Materials & Process Del Mar Engrg. Labs., Los Angeles 64, Calif. 
‘SAF Mail: 337 S. Doheny Dr., Beverly Hills, Engr., Sr., Lockheed Aircraft Corp., Mari- Mail: 11961 Montana, Apt. 3, Los Angeles 
SA alif. Buckhead Ave., N.E., 49. Calif. 
WILBUR, Claude M., Jr. (TM), Aerodynami- WITSHUSEN, Russell E. (M), Proj. Engr., 
cist, Northrop Aircraft Inc., _ Hawthorne, M. (TM), 331 Elizabeth Marquardt Aircraft Co., Van Nuys, Calif.” 
‘Cul- S. Cranbrook Ave,  warETAMS, Glenn C. (M), Assoc. Prof WILSON, Charles E. (HM), Secy. of Defense, 
WILBURN, Hiram S. (TM), Insp, Supvr. Engrg., M.LT., 77 Mass. Cam- WILSON, Dan C. (M), Proj. Struct. Engr., 
SA oeing Airplane Co., Seattle, as ail: ie : Convair, Div. of Gen. Dynamics C Ft 
ADC, 10449 Rainier Ave., Seattle 88, Wash. WILLIAMS, G. M. (M), Ch. of Bd. & Pres., WwW —~ Tex. Mail: 6436 C — Ft. 4 Worth 
Dr., WILCOX, Allison J. (TM), Ch. Draftsman, The Russell Mfg. Co., Middletown, Conn. 16 2 
West Coast Electronica Co. S873, W. Jeferson River Bd. Ester, Comm, WILSON, David 7, Jr. (7M), Strom 
yton, nolds Dr., Glendale 5, Calif. Operations, H J. Heinz Co., P.O. Box_ 57, Calf.” Mal, Virginia Ave. 
n 9, WILCOX, Lt. (j.g.) Bruce, USN (TM), SWTG, Pittsburgh 30, Pa. Mail: Fox Chapel, Hill- Calif. i 
weandia Base, Albuquerque, N.M. crest Rd., Pittsburgh 15, Pa. WILSON, Donald P. (M), Pres., Lester Equip. 
pons ILCOX, E. Clinton (M), Aero. Research WILLIAMS, 2nd Lt. Henry Ls (TM), 5025th Mfg. Co. Inc., 151 West 17th St., Los 
N.Y. Scientist—Propulsion Systems, Lewis Flight Ammo Supply Sq.—AAC, APO 942, % PM, Angeles, Calif. 
e 21, Propulsion Lab., NACA, Cleveland, Ohio. Seattie, Wash. WILSON, Maj. Edward S. (TM), Ch., Analysis 
WEeas, Donald Earl (TM), Grad. Student WILLIAMS, James C., III (TM), Engr.— Sect., Nuclear Propulsion Br., Power Plant 
enta- 4 Research Asst.—Aircraft Propulsion Lab., Aerodynamics, North Am. Aviation, Inc., Lab.. WADC, W-P_ AFB, Ohio. Mail: 759 
Inc., nerg. = Inst., Univ. of Mich., Ann Downey, be Mail: 9302 E. Foster Rd., S. Stadium Circle, Xenia, Ohio. 
Mic Downey, Emmett? G. (TM), 421 S.W. Dallas 
LCcOox, William A. (TM), Test Engr., WILLIAMS,” oo James Weldon, USCG , Grand Prairie, Tex. 


AERONAUTICAL ENGINE 


WILSON, Francis M., Jr. 


Ga. 
— George T. (M), Gr. Engr.—Wing & 


Linda Drive Long Beach ‘15, Calif. 


1.Y. 
WILSON, C. Ww. (M), Directorate, Civil Air- 


crait—R&D, Ministry. red St. 


witson, Herbert A., Jr. 
.W ind Tunnel Biv. Langley Aero. Lab. 


witson, James Henry 
St., Geelong East, 


WILSON, Youn (TM), Aerodynamicist, Re- 
M Two Mile Rd., ‘Farmington, Cc 
WILSON, = R. (M), Pres., Hanlon & Wil- 
Pennwood Ave., Pittsburgh 21, 
Div., GMC, 
WILSON, R. H. (M), Dir, Ch. tues, 
Wilcocks of America, 
Div., Douglas Export-Import ree 
— New York 4, N.Y. 
Valley Stream, N.Y. 
‘Robert Ellsworth 


Mail: 25 Schenec- 


WILSON. 
Airplane Ce. 
WILSON, ‘William P. Aerody- 
craft Co., W ichita 1, 
inger, ayy 

Ss 
WILVERT, “Williard E. 
Di AP 
WIMBERLEY, Jack ah 
WIMBROW, William Robert 


fe) 633, New York, N.Y. 


P.O. Box Tullahoma, Tenn. 
WIMPERIS, Egerton (F), 44 Mount 


WIMPRESS, 
Boeing Airplane Co., 
: 10435 76th Ave., S., Seattle 88, 


tracts, Engrg. Aircraft Gas Tur- 


Ohio. 


WINCH, Ss. CG. (M),. 


N 

WINCHESTER, “thse F., jr. (TM), Design 
Aircraft. El Se- 

1740 Marine Ave. Man- 


Cal 
WINCHESTER, 2 5. (AF), 346 Colonial Ave., 


_Lackland Ari, San Antonio, 


WINGERT, “Roger R. 
—* Northrop Aircraft, Inc., Hawthorne, 


alif. 
WINGHAM, Philip 
Weapons Research Div., A. 
V. Roe & Co. Ltd., Woodford, Cheshire, Eng- 
Beigrave Crescent, 
, Cheshire, England. 


Div. ——Aeroballistics 
. White Oak, Silver Spring Md. 
WINN, Boyd. E. 

A 


Los Angeles, Calif. 
WINN, Robert L. (TM), 

las Aircraft Co., El Segundo, Calif. 

2200 Pacific Ave., Manhattan Beach, Calif. 


WINNEBERGER, Robert Allen (TM), 


Long Beach 8, Calif. 
WINNETT, Alpha G., 


North Am. Aviation, 
il: 128 Frankl'n Ave., 
WINSOR, Kenneth J. 

las Aircraft Co., 


Westerville, Ohio. 
(TM), Designer, Doug- 
Inc., Santa Monica, i 


Mail: 10650 Holman Ave., Los Angeles 24, 
Calif. 

WINTER, Norman L. (M), Dir., Federal 
Dept., Sperry Co. Div., The Sperry 
Corp., Gre 


WINTER, Ralph (TM) Engr., 
Emerson lectric Mfg. souis 21, 
Mo. Ma 11421 Manchester, Kirkoon 22, 
Mo 


WINTER, Robert S. (M), Design Engr., Rohr 
Aircraft Corp., Chula Vista, Calif. Mail: 
4715 Barbarossa Dr., San Diego 15, Calif. 

WINTLER, John T. (TM), Aerodynamicist, 
Propulsion Research Corp., Santa Monica, 


Calif. Matt 1376 Jonesboro Dr., Los An- 
geles 49, 

WINZEN, Otto C. (TM), Pres., Winzen Re- 
search Inc., Minneapolis, Minn. 


WINZER, Fred A., Jr. (M), Asst. to Gen. Sales 
Mgr., Propeller Div. me Curtiss-W right Corp., 
Caldwell, N.J. Mail: Cascade Way, Butler, 
RD 2, N.J 


WIRTH, Fay A., Jr. (M), Sr. Flight Test 
Engr., Convair, Ft. Worth, Tex. Mail: 4109 
Piedmont, Ft. Worth, Tex. 

WIRTZ, Justin H. (M), Application Engr., 


Pesco Products iv., Borg-Warner Corp., 
Bedford On ~ Mail: 1226—11th St. N.W., 
Canton 3, 


WISCHMEYER. ‘Irving J. (TM), Secy.-Treas., 
Barthelmes | Mfg. Co., Inc., 15 Cairn St., 
Rochester 11, N.Y. Mail: 510 Hinchey Rd., 
Rochester 11, } 

WISE, James Cc. “(M), Prelim. Design Engr., 
Marquardt Aircraft Co., Van Nuys, Calif. 
= 5914 Jumilla Ave., Woodland Hills, 


Cal 

WISE, “Lt. Col. Jowell C., USAF (M), Dir.— 
Flight Test & Acceptance, Southern Air Pro- 
curement District, Ft. Worth, Tex. 

WISEHAUPT, Capt. Darwin M., USN (M), 
Dir., Contracts Div., BuAer., Dept. of the 
Navy, Wash. 25, D.C. Mail: 3769 Kellar 
Ave.. ria, Va. 

WISKEN, L. J. (TM), Gr. Engr., Northrop 
Aircraft, Inc., Hawthorne, Calif. Mal: 
564 W. Ave. J4, Lancaster, Calif. 

WISKIRCHEN, Joseph W. (TM), Flight Test 
Data Engr., McDonnell Aircraft Corp., St. 
M Mail: 11014 St. Pius Lane, 
St. Ann Mo 

WISLICENUS, George F. (M), Dir., Garfield 
Thomas Water Tunnel, Ord. Rese arch Lab., 


Pennsylvan State Univ., University Park, 
Pa. ag 525 W. Prospect Ave., State Col- 
lege, 


WITBECK, N. C. (M), Exec. Dir., Panel on 
Aircraft Pr opulsion, R&D, Bd., Wash., D.C. 

WITCHELL, Arthur S., Jr. (M), Ch. Pilot, 
Convair, Div. of Gen. Dynamics Corp., Ft. 
Worth, Tex Mail: 6113 Valley View, Ft. 
Worth, Tex 

WITHEE, Wallace W - (M), Ch. of Exp. Flight 


Test, Ope rations, Convair, Div. of Gen. y- 
namics Corp., San Diego, Calif. Mail: 8550 
Tio Diego, La Mesa, Calif. 


WITHERS Clifton Cameron (TM), Assoc. 
Flight Test Engr.—Analysis, Lockheed Air- 
craft Corp., Marietta, Ga. Mail: 3448 Lake- 
side Dr. N.E., Atlanta, Ga. 

WITHINGTON, Holden W. (M), Tech. Staff 
Engr., Boeing Airplane Co., Seattle 14, Wash. 
Mail: 8202 Avalon Dr., Mercer Island, Wash. 

WITKO, Joseph, Jr. (TM), Assoc. Engr., Re- 
action Motors, Inc., Rockaway, N.J. Mail: 
Longwood Rd., R.D. #1, Wharton, N.J. 

WITMER, Emmett A. (TM), Sr. Engr., Aero- 
elastic and Struct. Research Lab., M.I.T., 
Cambridge 39, Mass. Mail: 16-6 Garden 
Lane, Waltham 54, Mass. 

WITT, William Rufus, Jr. (TM), Aero. Engr., 
Proj. Engr., Aeroballistic Research, N.O. ie 
Silver Spring, Md. Mail: 504 Beall Ave., 
Rockville, Md. 

WITTE, Erwin C. (TM), 2211 Mortimer St., 
Huntington Park, Calif. 

WITTEN, Jack Francis (AM), Aircraft Maint. 
Specialist. BuAer., Navy Dept., Wash. 25, 
D.C. Mail: 12217 Connecticut Ave., Silver 
Spring. Md 

WITTENBACH, A. J., Jr. (TM). Design Engr., 
Cessna Aircraft Co., Wichita, Kan. 

WITTKO, Joseph N. (TM), Power Plant In- 
stall. Engr., Grumman Aircraft Engrg. Corp., 
Bethpage. N.Y. 

wersecue? Charles E. (TM), Assoc. Engr. 
Aerodynamic Dept., Cornell Aero. 

ab., Bu uff 

WITTNER, (M), Ch. Engrg. Design 
Div., Fairchild Guided Missiles Div. Fair- 
child Rogie e and Airplane Corp., Wyandanch, 
N. 24 Jean Ave., Hempstead, N.Y. 

WITTRICK. William H. (M), Reader in Aero- 
nautics, Univ. of Sydney, Sydney, N.S.W., 
Australia 

WIZANSKY, Dan (TM), Design Engr., R&D 
Div., Aer Design & Energ. Co., Max West- 


heimer Field, Norman, Okla. Mail: 444 
College, Norman, Okla. 

WODRICH, Lt. Col. Edmund Gillette, USAF 
(AF), Ch., Aircraft Br., Aero. Standards 
Gp., Ha , USAF, Wash. 25, D.C. Mail: 
809 Pir ~ Terr., Falls Church, Va. 


WOERBR, ‘Frank (AM), Principal, Manhattan 
HS of Avi ation Trades, 220 East 63 St., 
New York 2!1, N.Y. Mail: 94 Henry Avenue, 
Harrison, N 


Y. 
WOERSCHING, Thomas B. (AF), Ch. Aero- 


ERING REVIEW—SEPTEMBER, 


lif 
WOESSHER, Richard M. 
Ave., , College Point 36, 
WOFFINDEN, Frank B 
17052 San ices 9, Calif, 
Republic Aviation Corp., 
WOHLEN, Richard L. 
Army Chemical Center, | 
WOHLER, Stanley A. 


Pennsylvania Ave., North 
WOKULUK, _ John John 


WOLANSKI, Henry Sianiey (TM), 
ic ‘Computations 


Thompson Products, ; 
Mail: 31118 Bayridge 
WOLCOTT, Fred W. 
sen & Ener 


753 E. Division, Cadillacs 
"Weld William C 


WOLF, Alfred Jr. 
c il: 2 
WOLF, Alfred L. (AM), 
Schorr & Solis-Cohen, 
Arnold M), Sci ience pep. 


WOLFE, Lt. Col. 
T-34. 29, C-131 
WADC, W- P AFB, 

Robert A. 


woLr, Sidney N 
WOLFE, Robert R. 
WOLFE, Thomas 
motive 2940 N. Hollyecod Way, 
WOLFF, William 3. 
il: 8618 Matilija 
Don S. (M), 
Armco Steel Corp., 
WOLFSOnN: Lt. Col. Robert Us 
Aircraft Reactor et 
WOLFSON, Miles K. 
g-, 
WOLLNER, Bertram 
G “Mail: 3359 N. ‘or Hills Rd., A 
za. 
WOMER, William H. 
Office, Sanders & Thomas, 
5 i il: 2842 Frankford Ave., 
WONG, Capt. Edward D., 
, WADC, W-P AFB, 
WONG, Larry (TM), 
Co., Culver City, Calif 


Pl 
WOOD, Ben D. (M), 
cational Research, Columbia 


woop, Carlos (F), “Ch. “Prelim, Declan Engr., 

: 601 Cascada Ww ay, 
salif. 

WOOD, R., Jr. 

WOOD, Clotaire (M), 


3000 N. Roosevelt St., / 
WOOD, Donald C. 


W., Jr. 


wo OD, “Edward Robe rts 


276 1955 
Eee (MM), Sr. Aerody- dynamicist, Goodyear Aircraft Corp., Akron we 
namics Engr., Lockheed Aircraft Co., Mari- 15, Ohio. Mail: 2432 15th St., Cuyahoga 
etta, Ga Mail: 129 Robin Lane, Marietta, Falls, Ohio. wi 
WOERSCHING, Thomas B. AF),  Desigr 
Specialist in Operations Ar sis, Convair, } 
Div. of Gen. Dynamics Cor San_Dieg I 
74 Lonna we 
Ww Editor & 
Publisher, Flying Magazine, 366 Madison th wi 
cs 1 
il; wi 
st, | 
Ww 
r, 
Ww 
(M), Pilot, Trans- a \ 
tendon Airport, Mel- gn Engr 
alia. Mail: 52 Gurr ait, ait rail 1868 WwW 
Australia. f 
esus (1M), Struct. Engr., Con- Gr. Engr., 
nvair, Fort Ww 
Fort Worth 7, Tex. Ww 
WOLANSKY, ohn (TM), Devel. Engr. 
Willoughby, Ohio | 
Willoughby, Qhio. 
Ch. Prelim. De. 
Douglas Aircraft WwW 
Mail: 5420 
El Parque St., Long Beach 15, Calif. 
WOLD, Robert Palmer (M), Mer., Cadillac j W 
lillac, Mich. Vail 
Mick W 
Partner, William C., 
fth Ave... N.Y. 36 W 
ngr.—Alrcra W 
nectady, N.Y. 
tady 6, N.Y. 
WILSON, Robert J. (TM), Stress Analyst, 
rold USAA (TM), 
Neapon Systems Officer, 
Ohi | 
F), Blakeley Rd., South 
} 
| 
Wash. | 
Ww RN, B. R. r. (TM), Mer.—Con- 
ht 
WINDLER, 2nd_Lt. Milton Louis, USAF 
(TM), Fligh 
Training Gp., 
Aero- 
Dept., 
North search Mgmt., NACA, Wash. 25, D.C. Mail f 
Arlington 7, Va. 
Tech. Asst. to Ch. ' 
esigner, A. oe & Ltd., Greengate, 
Middleton, Manchester, England Mail: 11 
Ashdown Drive, Swinton, Manchester, Eng 
land 
Downey. Calif. Mail: 4224 Tul yaa Applied Research Div., Ames A Lab.. 
Ownevy . ali Matt ulane /ive., NACA, Moffett Field, Calif Mail: 1193 
Jr. (TM), Equip. & (AM Production Test 
Armament Gr. Leader—T128 Proj. Gr., ft ( Ir El Segundo, 
., Columbus, Ohio. “allt, Mail: 2640 Pache Pal s Verdes 


Akron 
iyahoga 


Design 
onvair, 
Diego, 


visions 
Engrg. 
2 14th 


ynamics 
Mail: 
Calif, 
amicist, 
Ly 


Tail: 


C, 
Engr., 
dgeport, 
» Conn. 


Block, 
Packard 


ce Rep., 
vy York, 
h Mead- 


(TM), 
Officer, 


.» South 


Tower 
20 Park 


Aerody- 
ift Inc., 
Apt. 12, 


fic Air- 
ay, Bur- 


namicist, 
» Calif. 
s, Calif. 
echanical 


ct. Engr. 
Marietta, 
Atlanta, 


Phila 
Walnut 
Ave., 


[), Proj. 
Controls 
fail: 126 
Aerody- 
Aircraft 
W. 40th 


ate Edu- 
Columbia 


n Engr., 
Monica, 
Angeles 


Charles 


for Re- 
>. Mail: 
Va. 

reengate, 
Mail: 11 
er, Eng- 


retical 
La 

il: 

tion Test 

Segundo, 

Verdes 


tr.—Civil 
nn. 


IAS ROSTER OF MEMBERS, 


ak de Eric W. (M), Jericho, Long Island, 
NY 


WOOD, F. T., Jr. (M), Ch. Materials & Process 
Engr., Douglas Aircraft Co., Inc., Santa 
Monica, Calif. Mail: 2172 Linda Flora Dr., 
Los Angeles 24, 

woOOD, Herbert T., Jr. (TM), Engr., ARO, 
Inc., Tullahoma, Tenn. Mail: 712 Ridge- 
lawn, Tullahoma, Tenn. 

WOOD, Homer J. (M), Cons. Mech. Engr., 
9489 Dayton Way, Beverly Hills, Calif. Mail: 
14285 Valley Vista, Sherman Oaks, Calif. 

WOOD, John Walter (AF), Assoc. Prof. of 
Architecture, Dept. of Architecture, Univ. of 
Ill., Urbana, Ill. Mail: 911 W. White St., 
Champaign, Ill. 

WOOD, Karl D. (AF), Prof. & Head, Aero. 
Engrg. Dept., Univ. of Colo., Boulder, Colo. 

WOOD, Louvan E. (M), Ch. Engr., Friez In- 
strument Div., Bendix Aviation Corp., 1400 
Taylor Ave., Towson 4, Md. Mail: Glenn Arm 
Road, Glen Arm, Maryland. 

woop, Lysle A. (AF), Dir., Pilotless Aircraft, 
Boeing Airplane Co., Seattle, Wash. Mail: 
6044 Upland Terrace, Seattle 18, Wash. 

WOOD, M. Loren (M), Devel. Engr., Engrg. 
Lab., IBM Corp., Poughkeepsie, N.Y. 

woop, Reginald Thomas (M), Sr. Tech. Asst., 
Saunders Roe, Ltd., Helicopter Div., East- 
Leigh, Hants, England. Mail: 36, Kingsway. 
Flat No. 3, Hazlewood, Chandlers Ford, Hants, 
England. 

WOOD,. Lt. Robert C., USN (TM), Composite 
Sq. Eight (VC-8), FPO, New York, N.Y. 
Mail: 766 East 7800 South, Sandy, Utah. 

Maj. William P., USAF (TM), 

FTC, Edwards AFB, ’ Calif. 

woop. William W., Tr. (M), V-P—Enegrg., 
Link Aviation, Inc., Binghamton, N.Y. 

WOODARD, Claude R. (TM), Asst. Flight 
Test Engr.—Flight Research Dept.. Cornell 
Aero. Lab., Buffalo, N.Y. Maztl: 103 Wood- 
land Dr., East Aurora, N.Y 

WOODARD, George H. (M), 600 York Rd., 
Jenkintown, Pa. 

WOODARD, Raymond Calvin (TM), Engr.— 
Furnishings & Equip., The Glenn L. Martin 
Co., Baltimore, “ Mail: 1832 Hanford 
Rd., Baltimore 6, Md. 

WOODBURY, Stephen E. (M), 2 Winter St., 
Salem, Mas 
WOODCOCK, “Robert J. (TM), Aircraft Sta- 
bility & Control Engr.,. WADC, W-P AFB, 
Ohio. Mail: 5597 Hickam Dr., Dayton 3, 


Ohi 

WOODFORD, Philip R. (TM), Product Engr., 
Lord Mfg. Co., 1635 W. 12th St., Erie, Pa. 
Mail: 711 Japan St., Erie, Pa. 

WOODHAM, Ruland M. (AF), Assoc. Dir., 
Cornell—Guggenheim Aviation Safety Center, 
471 Park Ave.. New York, N.Y. Mail: 181 
Pasadena Pl., Hawthorne, N.J. 

WOODHAMS, Ronald James Brabant (AF), 
Ch. Designer. Aircraft Div., Air Service 
Training, Ltd., Hamble Hants. England. 
Mail: “Park Villa,” Rd., Hedge 
End. Hants, England. 

WOODLIEF, Horace L., Jr. (TM), Design 
Engr., North American Aviation. Inc., 
Downey, Calif. Mail: 528 N. Ethel Ave., 


WOODRING, Diedrich F. (TM), Engrg. De- 

signer, Lockheed Aircraft Corp., Marietta, 
Ga. Mail: 1772 Meadowdale Ave., Nz. 
Atlanta, Ga. 

WOODRUFF, Edward C., Jr. (TM), Design 
Layout Draftsman, Hamilton Standard Div., 
UAC, Windsor ae Conn. Mail: South 
Rd. Hazardville, C 

WOODRUFF, Paul I. TM), Flight Test Engr., 
Canadair, Ltd., Cartierville, ., Canada. 
Mail: 703 Crevier Ave., Montreal 
Canada. 

WOODS, Baldwin M. (AF), Prof., Mech. 
Engrg., Univ. of Calif., Berkeley 4. Calif. 
Mail: 249 The Uplands, 5, Calf. 

WOODS, John, Jr. (M). Sales Ener., 

Co., 777. 14th St.. N.W., Wash. 5, D.C. 
woops, Robert J. (F), Airplane Design Cons., 
¥ Aircraft Corp., P.O. Box One, Buffalo 5, 


WOODS-HUMPHERY. G. E. (AF), Member 
of the om & Pres.. The Renfrew Aircraft & 
Engrg. Ltd., Renfrew, Ont., Canada. 

WOODWARD, Frank A. (M), Theoretical 
Aerodvnamicist. A. Roe Canada, Ltd., Box 
430, Terminal Canada. Mail: 
Apt. 304. 470 Wilson Ave., Wilson Heights, 
Toronto, Ont., Canada. 

WOODWARD, Harper (AM), Counsel & Avia- 
tion Adviser to Mr. Laurance S. Rockefeller, 
30 Rockefeller Plaza, New York, N.Y 

WOODWARD, Walter R. (M), Ch. Engr., 
Wind Tunnel Instrument Co., 78 Lansdowne 
St.. Boston 15. Mass. 

WOODWELL, Thornton G. (TM), Designer, 
P&W Aircraft Div., UAC, East Hartford, 
Conn. Mail: 579 Center St., Manchester, 
Conn. 
WOOLARD, Henry W. (M), Research Aerody- 
namicist, Cornell Aero. Lab.. Inc., Buffalo 
a Mail; 210 Traverse Blvd., Kenmore 
IN. 

WOOLLEY, aa Jed B., USAF (TM), Grad. 
Student. USAFIT:; Univ. of Mich., Ann 
Arbor, Mich. Mail: 1810 E. Stadium Blvd., 
Ann Arbor, Mich. 

WOOTEN, Lt. Guy Graham, USN (TM), Post 


Grad. Student in Aero. Engrg.—Jet Propul- 
sion Princeton Univ., Princeton, N.J. 

WORDEN, Donald Clyde (M), Asst. Proj. 
Engr., Convair, San Diego, Calif. | Mail: 
3140 Ranleigh Court, San Diego 10, Calif. 

WORLEY, George F. (M), Asst. Ch.—Aero- 
dynamics, Douglas Aircraft Co., Inc., Santa 
Monica, Calif. Mail: 7412 W. 89th St., Los 
Angeles 45, Calif. 

WORMAN, as G. (M), Design Specialist. 
The Glenn L. Martin Co., Baltimore 3, Md. 
Mail: 3513 Greenmount Ave., Baltimore 18, 


Md. 

WORTH, Charles J. (TM), Patent Dftsmn. & 
Research Asst., Manufacturers Aircraft Assn., 
30 Rockefeller Plaza, N.Y. Mail: 190 Bennett 
St., Oceanside, N.Y. 

WOSIKA, Leon Rice (M), Sr. Staff Engr., 
Solar Aircraft Co., San Diego 12, Calif. 
Mail: 3545 Texas St., San Diego 4, Calif. 

WOYAK, Paul B., Jr., USN (TM), Naval 
Cadet, Flight School, Pensacola, Fla. Mail: 
723 Spruce St., Hoquiam, Wash. 
WOZNIAK, Frank B. (TM), Asst. Proj. 
Engr., Conv. air, San Diego, Calif. 

WRAY, G. G. (TM), Missiles Service Rep., 
Douglas Aircraft Co., Inc., Santa Monica, 
Calif. Mail: 1505 Warren Dr., Huntsville, 


Ala. 

WRIEDEN, ist Lt. Eugene G., USAF (TM), 
Proj. Engr.—Flight Control Lab, WADC, 
W-P AFB, Ohio. Mail: WADC, Area B, 
Box 8144, W-P AFB, Ohio. 

WRIGHT, Fred A. (M), Engrg. Designer, 
Douglas Aircraft Co. Inc., Santa Monica, 
ee Mail: 230 Arno Way, Pacific Palisades, 

ali 

WRIGHT, George T. (M), Manufacturers Rep., 
19400 Frazier Dr. : Rocky River, Ohio. 

WRIGHT, Gerald B. (M), Asst. Mgr., USAF 
Dept., Sperry Gyroscope Co. Div. of The 
Sperry Corp., Great Neck, N.Y. Mail: 28 
W. Orchard St., Hempstead, L.I., N.Y. 

WRIGHT, Dudley H. (AM), Gen. Mgr., 
ihe Engrg. Co., Pasadena 1, Calif. 
WRIGHT, Capt. Harold V., US SAF (TM). Air- 
craft Observer, Instr. (Sr. Observer, Tech. 
Specialist School), Mather AFB, Mather 
Field, Calif. 

WRIGHT, H. Raymond, Jr. (M), Perform- 
ance Analysis le Guided Missiles Range 

iv.. Pan Am. World Airways, Inc., Patrick 
AFB, Fla. Maztl: 1001 Woodlawn Rd., Cocoa. 


Fla. 

WRIGHT, Jack P. (AM), Sales Megr., Aero 
Engrg. Co., Mineola, N.Y. Mail: 2 School 
House Lane, Lake Success, Great Neck, N.Y. 

WRIGHT, John (TM), Aero. R&D Design 
Engr., Taylor Model Basin, Carderock, Md 
gd 11407 Viers Mill Rd., Silver Spring, 


Md. 

WRIGHT, John B. (TM), Student, Indiana 
Tech. College, Fort Wayne, Ind. Mail: 
Trailer Haven Park, Ft. Wavne, Ind. 

WRIGHT, Comdr. Kenneth E., USN (M). 
o- of Naval Research, Air Br., Wash. 25, 


WRIGHT, Linwood C. (TM). Aero. Engr.. 
NACA, Cleveland, Ohio. Mail: 3922 E. 
147th St., Cleveland 28, Ohio. 

WRIGHT, Maynard K. (TM), Test Engr., 
Bell Aircraft Corp., Buffalo 5, N.Y. Mail: 
412 Tremont St., North. Tonawanda, N.Y. 

WRIGHT, Robert A. M), Assoc. Engr., 
Douglas Aircraft Co., a Santa Monica. 
Calif. Mail: 1521-C Centinela, Santa Monica, 


Calif. 
WRIGHT, Robert H. (AM), Resident Sales 
Mer., Aluminum (Co. of America, O. Box 

9180. Atlantic St.. Bridgeport, Conn. 

WRIGHT, Robert M. (TM). Flight Test Engr., 
Convair, Div. ‘of General Dynamics Corp., 
San Diego, Calif. Mail: 4020 Shasta, San 
Diego 9, Calif. 

WRIGHT, Stephen C. (M), Ch. Mech. Engr.. 
Am. Time Prod., Inc., 580 5th Ave., New 
York 36, N.Y. Mail: 15 Bryant Crescent. 
White Plains, N.Y 

WRIGHT, T. P. (HF), V-P for Research. 
Cornell Univ., Ithaca, N.Y. Mail: 510 
Hanshaw Rd.. Ithaca, N.Y. 

WRIGHT. William F. (M), Associate Prof.. 
Mech. Engrg., Vanderbilt Univ., Nashville. 


Tenn. 

WRIGHT, William R., Jr. (M), Patents Engr.. 
Reaction Motors, Inc. ; Rockaway, N.J. Mail: 
Box 427. Snarta, N.T 

WRIGLEY, Walter (M), Deputy Dir.—Instru- 
mentation Lab., & Assoc. Prof. of Aero. 
Energ., M.1I.T.. Cambridge 39, Mass 

WRONG, Colin B. (M), Sect. Engr., Comores- 
sors, Orenda Engines, Ltd., Malton. Ont., 
Canada. Mail: 29 Boniface Ave., Rexdale, 


Ont., Canada. 

WRONSKI, William R. (TM), B-47 Aircraft 
Comdr., USAF. 4th Strat. Recon. Sq., 26th 
Strat. Recon. Wb., Lockbcurne AFB, Ohio. 
Mai/: 1933 Grandview Ave., Red Wing, Minn. 

WU, Hsueh-Ping (TM). Grad. Student—Aero. 
Enegrg., Univ. of Mich., Ann Arbor, Mich 
Mail: 331 Pennsylvania Ave., Mineola, N.Y. 

WUERZ, ist Lt. Albert H., Jr.. USAF (TM), 
Fighter Pilot (F-86F), 531st Ftr. Bomr. Sq., 
APO 247, N.Y. 

WULFF, Roy A. (M). Landing Gear Gr. 
Engr., Electrol, Inc., Kingston, N.Y. Mail: 
Box 12, Lucas Ave. Ext., Kingston, N.Y. 

WUNCH, William Stuart (M), Design Spe- 
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cialist, Missile Systems Div., Lockheed Air- 
craft Corp., Van Nuys, Calif. Mal: 18418 
Calvert St., Reseda, Calif. 

WUNNER, George W. (M), Mer., Sales & 
Install. Engrg. Dept., Curtiss-Wright Corp., 
Caldwell, N.J. 

WURTS, John (M), Lead Designer—Arma- 
ment, Chance Vought Aircraft, Inc., Dallas, 
Tex. Mail: 1125 Inwood Dr., Arlington, Tex. 

WYATT, De Marquis D. (M), 16303 Bardbury 

ve., Cleveland 30, io. 

WYKES, Robert C. (TM), Engr.—Aerody- 
namics, North Am. Aviation, Inc., Columbus, 
= Mail: 925 Exeter Rd., Columbus 13, 


Ohi 

WYLIz, Robert Lewis (TM), Field Engr., 
Chance Vought Aircraft, Inc., Dallas, Tex. 
Mail: 1715 . Illinois, Dallas, Tex. . 

WYMBS, Norman E. (TM), Gen. Mer., Meal- 
Corp., Evanston, Ill. Mazi: 3200 Park 
lace, Evanston, 

WYSONG, Neil A. (M), Prelim. Design Engr., 
North Am. Aviation, Inc., Downey, Calif. 
Mail: 9702 E. Van Ruiten Ave., Bellflower, 


Calif. 

WYSZPOLSKI, Eugene F. (M), Asst. Ch. 
Engr., USN BuA J i 
Los Angeles, Calif. Mail: 7826 E. Lemon 
Ave., Arcadia, Calif. 


X 


XENAKIS, George (TM), Stability & Control 
Engr., Flight Controls Lab. , Aero. Mech. Br., 
WADC, W-P AFB, Dayton, Oh‘o. 

XERIKOS, James (TM), 705 S. Third St., 
Champaign, 

XIFO, Salvatore X. (M), Supvr., Engrg., 
Northrop Aircraft, Inc., Patrick AFB, Fila. 
Mail: 1361 Whitmore Drive, Eau Gallie, Fla. 


Y 


YACHTER, Morris (M), 43 W. 88th St., New 
York 24, N.Y. 

YAGER, Leland R.« (TM), Principal Flight 
Test Engr., Republic Aviation Corp., Farm- 
ingdale, N.Y. Mail: 88 Scudder Pl., North- 
port, N.Y. 

YAKEL, Alfred Lynn (TM), Jr. Design Engr., 

North Am. Aviation, Inc., Downey, Calif. 
Mail: 14321 E. San’ Ardo’ Dr., La Mirada, 


alif. 

YALE, Donald A. (TM), Student, Harvard 
Grad. School of Business, Boston 63, Mass. 
Mail: 728 E. Main, Amboy, IIl. 

YAMAGUCHI, Frank M. (M), Ch. Engr., 
Tool Design & Engrg., Co., 705 S. Isis St., 
Inglewood, Calif. Matl: 8875 Urbana Ave., 
Pacoima, Calif. 

YANGOS, Lt. Col. P. J. (Ret.), 45 Nikopoleos 
St., Athens, Greece. 

YAP; Kenneth K. (TM), Design Draftsman, 
Frank Mayer Engrg. Co., 6442 Santa Monica 
Blvd., Los Angeles, Calif. Mail: P.O. Box 
125, Sta. D, Los Angeles 7, Calif. 

YARDLEY, John F. (M), Ch. Strength Engr. 
—Airplane Engrg. Div., McDonnell Aircraft 
Corp., Robertson, Mo. —_— 16 Ramsgate 
Dr., University City 24, M 

YARKOSKY, Edward (T), Fight Test Ground 
Operations Engr., Boeing Airplane Co., 
z ms Kan. Vail: 1741 S. Batten, Wichita, 


YARNELL, Warren L. (TM), — Jr., Dept. 
of Engrg. Research, Univ. of Wichita, Wich- 
aol Kan. Mail: 1302 Fairmount, W ichita 12, 


YASECKO, Joseph 65 Lincoln Park 
Blvd., Dayton 

YASSIN, Ivor B. (M), Cons. Engr. Mail: 
_ 1192, Grand Central Sta., has York 17, 


YATES, Comdr. Alan H., USN (M), NATC, 
River, Md. 

ES, C. C. (TM), Assoc. Prof., Univ. of 

YATES, Donaid N. (M), Dir. R&D, Ha., 
USAF, Wash., Mail: 1868 
Columbia Rd., N.W Wash., D.C, 

YATES, E. Carson, jr. (TM), Aero. Research 
Scientist, NACA, Langley Field, Va. Mail: 
307 Calvin Rd., Raleigh, N.C. 

Edward (TM), Asst Prof., Engrg. 
Mec Univ. of Michigan, Ann Arbor, Mich. 

YEAGER. Donald L. (M), Asst. Ch., Field 
Liaison Div., q., AR RDC, Baltimore Md. 
Mail- 1312 Tarrant Road, Glen Burnie, Md. 

YEAGER, 2nd Lt. Ronald E. (TM), Foster 
AFB, Box 2549, Victoria, Tex. 

YEE, Ronald N. (TM), Electro-Mech. Engr., 
The Glenn L. Martin Co., Baltimore, Md. 
Mail: 1A Byway South, Baltimore 21, Md. 

YEH, Hsuan (M), Asst. Prof., The Johns Hop- 
kins Univ., Baltimore, : 

YIP, Clifford (TM), Designer ‘‘B,’’ Northrop 
Aircraft, Inc., Hawthorne, Calif. Mail: 
26441/s S. Harvard St., Los Angeles, Calif. 

YNTEMA, Robert T. (TM), Aero. Research 
Scientist, NACA, Langley AFB, Va. Mail: 
121 Seldon Rd.. Warwick, Va. 

YOAKLEY, W. R., Jr. (AM), Dept. 54, North 
American Aviation, Inc., International Air- 
port, Los Angeles, Calif. 
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YODER, Richard (TM), Liaison Engr., Ryan 
Aeronautical Co., Lindbergh Field, San Diego, 


Calif. 

YOLER, Yusuf A. (TM), Harvard Business 
School, Boston 38, Mass. 

YON, T. H., Jr., (TM), Assoc. Aircraft Engr., 
Lockheed Aircraft Corp., Marietta, Ga. 

YORKE, Duane (TM), Stability & Control 
Grumman Aircraft Engrg. 

Corp., Plant #5, Bethpage, N.Y. 

YOSH II, M. (TM), 3054 St. George St., Los 
Ang eles 27, Calif 

YOSHIOKA, Masato (TM), Mech. Engr., 
Engrg. Design Br., Ames Aeronautical Lab., 
NACA, Moffett Field, Calif. Mail: 20570 
Prospect Road, Cupertino, Calif. 

YOUNG, Bradley H. (TM), Dean—School of 
Air Transportation, Brazilian Inst. of Tech. 
Aero., Sao Jose Dos Campos, Estado de Sao 
Paulo, Brazil. 

YOUNG, Charles E. (M), Assoc. Research 
Physicist, Cornell Aero. Lab., Inc., Buffalo 
21, N.Y. Mail: 750 Oakwood Ave., East 
N.Y 

UNG, eae M. (AF), ar. V-P, Pa- 
ov Alaska Div., Pan Am. World Airways, 
Inc., South San’ Francisco, Calif. 

YOUNG, Dana (M), Prof. — Engrg., Yale 
Univ., New Haven, on 

YOUNG, Daniel H., III (TM), Engr.—Aero 
dynamics, North Am. Aviation, Inc., Colum- 


Ohi 

yOUNG. Howard W., Jr. (TM), Design Engr., 
McDonnell Aircraft Corp., St. Louis 3, Mo 
Mail: 14 St. Theresa, St. Ann, Mo. 

YOUNG, H. Russell (M), Pres., Young Test- 
ing Machine Co., Bridgeport, Pa. 

YOUNG, S/L James K., RCAF (TM), Tech 
Officer, Ottawa, Canz ada. Mail: 2062 Thorne 
Ave., Ottawa 1, Ont., Canada. 

YOUNG, John P. (TM), Aerodynamicist. 
Chance Vought Aircraft, Inc., Dallas, Tex 
Mail: 1018 Pentagon Pkway, Dallas 24, Tex. 

YOUNG, Maior John W., Jr., USAF (TM). 
Aircraft & Equip. Evaluation Officer, 3rd A’r 
Rescue Gr., APO 710, San Francisco, Calif. 

YOUNG, Joseph Perry (TM), Engr.—Struct.. 
North Am. Aviation, Inc., Downey, Calif. 
Mail: 8113 E. 5th, Downey, Calif. 

YOUNG, Louis (TM), Research Engr. “B,” 
Lockheed Aircraft Corp., Burbank, Calif. 
YOUNG, Raymond A. (AF), Prelim. Design 
Engr., Douglas Aircraft Co., Santa Monica, 
Calif. oo 560 Tahquitz Pl., Pacific Pali- 

sades, Calif 
, Raymond W. (AF), Pres. and Gen. 
Mgr., ” Reaction Motors Inc., Elm St. and 
Stickle Ave., Rockaway, 

YOUNG, Robert W. (TM), Aero-Thermody- 
namicist, Northrop Aircraft, Inc., Hawthorne, 
ety Mail: 19031/2 Montana, Santa Monica, 


YOUNG, Vincent W. (M), Prof.—Mech. 
Engrg., of Southern Calif., Los Angeles, 
Calif. Mail: 826 E. 6th St. Whittier, alif. 

YOUNG, Willians R., (TM), Assoc. Aero. 
Engr. Cornell Aero. Lab., Inc., 4455 Genesee 
~ R Mail: 124 Bondcroft Dr., 
Buffalo 21, N.Y. 

YOUNGBERG, Ralph O. (M), Dept. Megr., 
Missiles System Div., Lockheed Aircraft 
Corp., Van Nuys, Calif. 

YOUNGER, Cole J. (AM), V-P., The Chase 
Natl. Bank, 18 Pine St., New York 5, N.Y. 

YOUNGER, John E. (F), Prof. and Head— 
Mech. Engrg. Dept., Univ. of Maryland, Col- 
lege Park, Md. 

YU, I-t?an (TM), Designer, Thomas J. Mc- 
Cormick, Cons. Engr., Fidelity Phila. Trust 
Pa. Mail: 343 S. 18th St., 


Inst. of Brooklyn, N.Y." Mail: 
4525 Henry Hudson Parkway, Riverdale 71, 


YUDEWITZ, Samuel (M), Ch. Engr., Samuel 
Co. , 2789 Valentine Ave., New York 


N. 

YUNG Lt. Col. Pei-Lin (TM), Prof.—Mech. 
Engrg., The Naval Inst. of Tech.; Prof.— 
Aero. Engrg., The Chinese Air Force Tech. 
School, Formosa, China. Maztl: P.O. Box 10. 
Kang-Shan, Taiwan, Formosa, China. 

YURASITS, John F. (TM), 378 Ordnance Co., 
Camp Irwin, Calif. 

YUSUFF, Syed (M), Research Special'st, The 
Bristol Aeroplane Co., Fitton House, Bristol, 
England. Mail: 27 Briarwood, Westbury- 
on-Trym, Bristol 9, England. 
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ZABALA, Federico C. (TM), Asst. Mgr., Cia. 
Minera Punitaqui, S.A., Av. B. O'Higgins 
1170—9° Piso, Santiago, Chile. Mail: Clasi- 
ficador 637, Santiago, Chile. 

ZABINSKY, Joseph M. (TM), Aerodynamicist, 
Bell Aircraft Corp., Buffalo, N.Y. 

ZABRISKIE, Jesse H. JAF). Ch. Test Engr, 
Bell Aircraft Corp., P.O. Box 1, Buffalo 5, 
N.Y. Mail: 22 Summerwood Ct., Kenmore 

ZACH, Theodore A. (TM), Mech. Engr., 
NAMC, Phila., Pa. Mail: 507 Greenwood 
Ave., Jenkintown, Pa. 

ZACHARIAS, D. L. (AM), Secy. & Treas., 
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ZIEGENFUSS, Richard 
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ay, Brooklyn 14, N.Y. 
ZILAVY, VL. adimir (TM), 


ZIMAY, Donald R. J 

Cook Research Lab., 
ail: 725 Arbor Lane, Glenview, ill, 

ZIMMERMAN, Charles H. 

Stability Research Div., Langley Aero. Lab., 


Va. 
ZIMMERMAN, H. Arthur (M), 
og Improvement & Forge Co., 
E. R 
ZIMMERMAN, H. ‘Jim (TM), 
12305 Greene Ave.. City, 


ZIMMERMAN, Richard H. 


SET TEMBER 19°55 


Dept.—Mech. Engrg., The Ohio State Uni 
Columbus 10, Ohio. 

ZIMMET, Donald (TM), Design Engr., Ad 
vance Design & Devel. Div., Wright Aer 
Div., Wood-Ridge, N.J. 

ZIMNEY, Charles M. (M), Cons. Engr., Zim 
ney Engrg. Co., 985 Crestview Dr., Pasader 
8, Calif. 

ZINSSER, August, y (AF), 47 Duck Pond 
Rd., Glen Cove, N.Y 

ZINT, William C. (AM), Technician, Longines- 
Wittnauer Watch Co., Inc., New York, N.Y 
Mail: 4367 Matilda Ave., Bronx 66, N.Y. 

ZIPKIN, Morris A. (M), Head, Thermody 
namics & Propulsion Sect., Goodyear Aircraft 
yg Akron 15, Ohio. Mail: 904 Hartford 
Ave., Akron 20, Ohio. 

ZIPP, Harold WwW. (M), Staff Engr., Boeing 
Airplane Co., Seattle, Wash. Mail: 8710 
Overlake Dr., 

ZISCH, William E. (AM), V-P & Gen. Mgr 
Aerojet: General Corp., PO. Box 296, Azusa, 
Calif 

ZITZA, Curt L. (M), Ch. Design Br., Chem. & 
Radiological Labs., Army Chemical Center, 
Md. Mail: 2700 Bauernwood Ave., Balti- 
more 14, Md. 

ZLOE, Edward D. (M), Sr. Engr., Facilities 
& Test Equip.—Gas Turbine Dept., Lycom- 
ing Div., AVCO Mfg. Corp., Str: atford, Conn 

ZLOTNICK, Martin (TM), Sr. Aerodynamicist 
Republic Aviation Corp., Farmingdale, N.Y. 
Mail: 39 Nimitz St., Huntington, £ 

ZMOLA, Paul C. (M), Sr. Devel. Engr., Oak 
a Natl. Lab., P.O. Box P., Oak Ridge, 


ZOBEL, Edward C. (TM), Asst Prof., Dept. 
of Engrg. Mechanics, Wayne Univ., Detroit, 
Mich. Mail: 2783 Oakshire, Berkley, Mich 

ZOUCK, Robert L. (M), Asst. Ch. Engr., Ord- 
nance Div., Aircraft Armaments, Inc., Cock- 
eysville, Md. Mail: 553 Sudbrook Lane, 
Baltimore 8, Md. 

ZOUDLIK, Rudolph J. (TM), Controls Engr., 
Grumman Aircraft Engrg. Corp., Bethpage, 


ZOVE, Philip (TM), Research Asst & Teach- 
ing Fellow, Dept. of Aeronautics, Coll. of 
Engrg., N.Y.U., University Hts., Bronx 53, 
~§ Y. Mail: 2157 Holland Ave., Bronx 62, 

N.Y. 


ZUBKOFF, Maurice J. (M), Research Engr. 
Corne!l Aero. Lab., Inc., Buffalo 21, N.Y. 
Mail: 164A Kenville Rd., Buffalo 15, N.Y. 

ZUCKERBERG, Harry ( AF), Cons. Engr., 
570 Ft. Wash. Ave., New York 33, N.Y. 

ZUCROW, Maurice, J. (AF), Prof. of Gas 
Turbines —, Jet Propulsion, Purdue Univ., 
Lafayette, I 

ZUKOSKI, Eduard E. (TM), 407 S. Michigan, 
Pasadena, Calif. 

ZUPANICK, Joseph E. (TM), Engr. Sect. 
Head, Sperry Gyroscope Co., Div., The 
Sperry Corp., Great Neck, N.Y. Mail: 
121A1 Fifteenth St., Garden City, N.Y. 

ZURICH, John (TM), Struct. Layout Drafts- 
man, eg Aircraft Engrg. Corp., Beth- 
page, L.I., N.Y. Mail: 2117 Alan Dr. Sea- 

N.Y 


ZUSCHLAG, Henry R. (TM), Jr. Engr., 
Northrop Aircraft, Inc., Hawthorne, Calif. 
Mail: 1441 Albany St., Los Angeles 15, Calif 

ZWACK, Raymond T. (M), Ch. Design Engr., 
Walter Kidde & Co., Belleville, N.J. Mail: 
146 Smull Ave., West Caldwell, N.J. ‘ 

ZWEMER, Howard A. (TM), Devel. Planning 
Specialist; Devel. Planning Dept., Lockheed 
Aircraft Corp., Burbank, Calif. 

ZWENG, Charles A. (AM), Co-owner, Pan Am. 
Navigation Service, 12021 Ventura Blvd. 
N. Hollywood, Calif. Mail: 11707 Laurelwood 
Dr., N. Hollywood, Calif. 
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ABRAMS, Leonard S., Owner, Minimax, P.O 
Box 3243, Glendale 1, Calif. 
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wick, Me. 

APPLEBY, James Scott, Secy., Plas-Tex Corp.. 
2525 Military Ave., Los Angeles, Calif. 

BARRY, Joseph H., Exp. Mechanic, Hughes 
Aircraft Co., Culver Citv, Calif. Mail: 1185¢ 
McDonald St., Culver City, Calif. 

BAUMANN, Jack B., Pres. & Ch. Engr., Bau 
mann Aircraft Corp., 5514 Satsuma St., North 
Hollywood, Calif. Mail: 612 U clan Dr. 
Burbank, Calif. 

BEHRENDT, George S., 8137 Mulholland Ter- 
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BERGEY, Karl H., Jr., Sr. Struct. Engr. 
Aerophysics Lab., ‘North Am. Aviation, Inc. 
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Services, No. Am. Aviation, Inc., Downey. 


a 


aman 


Q 


vyoa 


o 


[or gt 
hil BO 
» 
BO 
BO 
N 
BR 
G 
N 
rc 
BR 
P 
It 
V 
BU 
} 
(AF) 
BU 
Ma'l 
R&D 
The | BU 
Aven cA 
I 
V 
, Stanfore 
, Stanfor 
s, Calif 
M), Ch. of Pr 
ft Engrg Cort 
Bet N.Y Mail: 65 Cannon Court 
Hur 
ZEASMAN, Ira M. (M), Wind Tunnel Gr 
Eng rplar 
ZEBB, Keir M), Ch 
Dept., S Calif 
nel, sadens; - 7 TU 
Bev sadena 7, Calif 
ZEEK, | R M), Megr., R&D Dept.. Walter 
nc., 675 Main St., Belleville CO 
ZEENKOV, Seymour (TM), Sr. Flight Test } 
Eng Helicopter Corp., Morton, Pa 
ZEERIP, T. E. (M), Dir. of Mfg.—Bd. oi , © 
D:r 
Dar ( 
Calif Rosemary St., San Jose 
(M), Engr., AC Spark 
Iwaukee 2, Wis Mail 
61 | e, Rochester 17, N.\ 
ZEITLIN E Arnold (AF), Ger Engr.. 
NOTS n, China Lake, Calif Mail 
Standards Engr., | 
Farmingdale, L.I., 
M), Proj. Officer, 
ter, USAF, Eglin 
M). Gen. Supvr 
Products, North | 
Angeles 45, Calif | 
Los Angeles 45, 
ntrols Engr., Ra | 
Y > 
Pa 
ZERBE, Earl M. (TM), 1019 N. St. Peter St., 
(M), Ch. Liaison 
t Div., Fairchild 
Hagerstown, Md 
(TM), Lecturer, 
f Manchester, 
Ma England 
ZIER, Avrum M), Design Engr., Republic 
epubli 
| 
230), Asst. Pro 


ngines- 

rmody 


ircr att 
artford 


Boeing 
8710 


Mgr., 
Azusa, 


hem. & 
Center, 
Balti- 


acilities 
.ycom- 
, Conn. 
lamicist 
r., Oak 
Ridge, 


. Dept. 
Detroit, 
Mich. 
r., Ord- 
, Cock- 
Lane, 


Engr., 
ethpage, 


Teach- 
Coll. of 
onx 53, 
onx 62, 


h Engr. 


‘Drafts- 
»., Beth- 
Dr. Sea- 

Engr., 
A Calif. 
5, Calif. 
n Engr., 

Mail: 


Planning 
Lockheed 


Pan Am. 


a Bilvd.. 
urelwood 


ibers 


names, 
d busi- 
storical 
re not 


nax, P.O 
t., Bruns- 


Pex. Corp 


St., North 
clan 


Iland Ter- 


ct. Engr. 
tion, Inc., 


r., Engrg 
Downey. 


IAS ROSTER OF MEMBERS, 


Calif. go 4774 Bryn Mawr Rd., Los An- 
geles 27, 

BODIE, Warren M., Field Service Engr., North 
Am. Aviation, Inc., Los Angeles, ai Mail: 
7057 La Saine Ave., Van Nuys, 

Seattle 2, Wash 

BOWERS, Peter M., Field Service Rep., Boeing 
Airplane Co., Seattle, Wash. Mail: 2460 
Westlake, N., Seattle 9, Wash. 

BOWLUS, Glenn H., Elect & Mech. Engr., 
NOTS, Pasadena 8, Calif. Mail: 1760 Los 
Robles Ave., San Marino 9, Calif. 

BROWN, Ralph W., Public Info. Rep. ., Sperry 
Gyroscope Co. Div., The Sperry Corp., Great 
Neck, N.Y. Mail: 247-41 76th Ave., Belle- 
rose 6, N.Y. 

BROWN, Robert E., Supvr.—Systems Analysis, 
Prelim. Analysis Sect., North Am. Aviation, 
Inc., Downey, Calif. Mail: 644 S. Milliken, 
Whittier, Calif. 

BUEHLER, James B., Vendor Contact Rep., 
North Am. Aviation, Inc., Downey, Calif. 
Mail: 3038 Fidler Ave. ., Long Beach 8, Calif. 

BULBAN, Erwin J., Business Flying Editor, 
Aviation Week, McGraw-Hill Publishing Co., 
Inc., New York, N.Y. Mal: 65 Featherbed 
Lane, New York 52, N.Y. 

BULLOCK, William B., Field Service Engr., 
Glenn L. Martin Co., Baltimore 3, Md. 

CALER, John Wayne, Historical-—Lightplane; 
5652 Colfax, N. Hollywood, Calif. 

CALLERY, Francis A., Pres., F. A. Callery, 
Inc., Houston, Tex.; Partner Lehman Brothers, 
William St., ‘New York, N.Y. 

CARTER, Ben H., ar. Engr.—Flight Test Mfg. 
Liaison, Boeing "Airplane Co., Seattle, Wash. 
Mail: 1615 36 Ave., Seattle 22, Wash. 

CARTER, Dustin W., Airframe Struct. Design 
Specialist, North Am. Aviation, Inc., Downey, 
Calif. Mail: 9533 San Miguel Ave., South 
Gate, Calif. 

CHMURA, Joseph J., Jr., Engr.—Design, The 
Glenn L. Martin Co., Baltimore 3, Md. Mail: 
77A Fenway N., Baltimore 21, Md. 

CHRISTIE, Arthur R., Wash. Rep., Pratt & 
Whitney Aircraft Div., UAC, 
Mg Office: 1026 17th St., .» Wash. 


D.C. 

CLARKE, William W., Assoc. Engr., Douglas 
Aircraft Co., Santa Monica, Calif. 

COLE, Arthur H., Librarian, Baker Library, 
Grad. School of Bus. Admin., Harvard Univ., 
Boston 63, Mass. 

COLE, Martin, Curator, Pio Pico Historical 
Monument, Div. of Beaches & Parks, State of 
Calif., Sacramento, Calif. Mail: 6003 Pioneer 
Blvd., Whittier, Calif. 

COOK, Wesley J., Engrg. Draftsman, North 
Am. Aviation, Inc., owney, Calif. Mail: 
3809 La Jara St., Long Beach 11, Calif. 

CRIPLIVER, C. Roger, Engrg. Publications 
Editor, USAF Time Compliance Tech. Orders, 
Convair, A Div. of Gen. Dvnamics Corp., 
Ft. Worth 1, Ls Mail: 617 Rosemere Ave., 
Ft. Worth 11, 

CUNEO, John R, ‘Historian; Andersen Rd., 
Norwalk, Conn. 

DeDONATO, Florian E., 16800 Saticoy, Van 
Nuys, Cal if. 

DEWEY, Franklin H., Design Engr., Century 
Engrs., Inc., 2741 N. Naomi St., Burbank, 
or Mail: 242 S. Lamer St., Burbank, 


Cal 

du PONT, Lammot, Jr., Asst. V-P, Wilmington 
Trust Co., 10th & Market St., Wilmington, 
Del. Mail: Greenville, Del. 

DWIGGINS, Don, Aviation 
Angeles Daily News. 1257 
St., Los Angeles, Calif. 

EASTMAN, Ralph M., V-P—Public Relations, 
ig hh Bank—State Street Trust Co. , Boston 

ass 

ESPOSITO, Vincent L., 5531 Blackwelder St.. 

Los Angeles 16, Calif. 


Writer, Los 
Los Angeles 


Cpeene. William G., Holly Brook House, 
Radnor, 

GEROW, T., Librarian, Nuclear 
Devel. Assoc. Inc., 80 Grand St., White 
Plains, N.Y. 

— Emily Rogers, 430 W. Durham Rd., 

Mt. Airy, Phila. 19, Pa. 

GOODYEAR, Joseph, Free come Writer; 40-45 
Elbertson St., Elmhurst 73, 

EENE, Frank L., Assoc. ‘Sperry Gyro- 
scope Co., Div., The Sperry Corp., Great 
— N.Y. Mail: 19 Hub Lane, Levittown, 


GRIMES, Harold, 16818 Livorno Dr., Pacific 
Palisades, alif. 

— Peter M., Jr. Exec., Horizons, Inc., 
Box 255, Princeton, N.J. Mail: Rosedale 
Rd., Princeton, N.J. 

HALLBERG, Walter L., Asst. Supvr.—Aero- 
physics Model Shop, North Am. Aircraft 
Corp., Downey, Calif. Mail: 10402 Lestor- 
ford, Downey, Calif. 

HARDING, Wm. Barclay, Partner, Smith, 
Barney & Co., 14 Wall St., New York 5, N.Y. 

HEINRICH, Arthur O., 121 Seaman Ave., 
aldwin. L.I., N.Y. 

HENNICKE, Carl A., Owner, Carl A. Hen- 
nicke, 405 Hampton ’Rd., Southampton, L.I., 
P.O. Box 1057, Southampton, 


WILDES Hi -HEIM, Erik, 128 Rowland Rd., Fair- 

fie 

HOLLADAY, Fred, 3087 Leroy St., San Ber- 
nardino, Calif. 

HOLMES, George B., Tech. Writer, North 
Am. Aviation, Inc., Los Angeles, Calif. Mail: 
605 Anderson, Manhattan Beach, Calif. 

HORROCKS, Chester L., 3770 S. Gramercy PI., 
Los Angeles 18, if. 

HOY, T. Benson, Editor, Western Aviation, 
4328 Sunset Blvd., Los Angeles Calif. 

JAMESON, Bud, Driver, Am, Trailways Bus 
Lines, 1208 E. 14th Pl., Los Angeles, Calif. 
on 3731 Canfield Ave., Los Angeles 34, 
alif. 

JOHNSTON, E. Ralph, Supvr.—Assembly, 
Inc., 1607 Flower St., Glendale 
Mail: 1322 Alameda Ave., Glendale 


JONES, ‘Robert L., Mer., Milo Barbell System, 
702 W. Venango St., Phila. 40, Pa. 

KALLIR, Otto, Owner, Galerie St. Etienne, 46 
Ww. 57th St., New York, N.Y. 

KEMP, Richard, 14635 S. Frailey Ave., Comp- 
ton, Calif. 

KLEMANN, John J., 2815 Richmond Hill Rd., 
Augusta, Ga. 

KNABENSHUE, Roy, 4241 E. Live Oak, 
Arcadia, Calif. 

LAWLOR, G. R., 4043 Buckingham Road, Apt. 
3, Los Angeles, Calif. 

LINDBERG, Robert Wm., Beaverland Engrg. 
Co., 1050 E. Northview Ave., Phoenix, Ariz. 

sg Elmer R., 112 Market St., Harrisburg, 
a. 


MALONEY, Edward, Curator—‘‘Air Museum,” 
203 S. Mills, Claremont, Calif. 
MASON, G. Grant, Jr., 2301 N. Uhle St., 

Arlington, Va. 

McGURK, John, Res. V-P, Mutual Benefit 
Health & Accident Assn., Omaha, Neb. 

McLEOD, Howard, 474 Hullett St., Long 
Beach 5, Calif. 

MEADOWCROFT, Norman, Design Special- 
ist, Northrop Aircraft, Inc., Hawthorne, 
Calif. Mail: 817A 15th St., Santa Monica, 
Calif. 

MOORE, Byron Carr, Pilot, Am. Airlines, Los 
Angeles,. Calif. Mail: Malibu, Calif. 

NEFF, Walter H., Special Asst. to the Pres., 
United Air Lines, Inc., 80 E. 42 St., New 
York 17, N.Y. 


NEWMAN, Arthur L., Attorney, Newman & 


V9 516 


Katz, 11 W. 42 St., New York 36, N.Y. 
Mail: 125 E. 72 St., New York 21, NY. 

OAKLEY, Ralph B., h., Services Sect.— 
Contract Admin., North Am. Aviation, Inc., 
Downey, Calif. Mail: 4767 Bryn Mawr Rd., 
Los Angeles Calif. 

ODLUM, Floyd B., Pres., Atlas Corp., 33 Pine 
St:, New York 5. N.Y. 

OLSON, > aaa D., 3321 Betty Lane, Lafay- 
ette, Cali 

PIRIE, Randolph, 4432 Victoria Park Place, 
Los Angeles 19, Calif. 

POGUE, L. Welch, Lawyer, Pogue & Neal, 805 
15th St., N.W., 5. BD. 

PORTERFIELD, ia Wilson, Jr., Designer 
& Pilot, Tooling Div., Douglas Aircraft Co., 
Los Angeles, Calif. Mail: 11706 Aviation 
Blvd., Inglewood, Calif. 

PRICE, Wesley, Assoc. Editor, Saturday hi 
ing Post, Independence Sq., Phila. 5, 

PULISL, William R., Pres., Puglisi- Dutro, _ 
ae Angeles 8, Calif. Mail: 3709 Homeland 

Drive, Los Angeles 8, Calif. 

REYNOLDS, Brewster C., Struct. Design Engr., 
Aerophysics Develop. corp., Santa Monica, 
Calif. Mail: 515 13th St., Manhattan Beach, 


Calif. 

RILEY, William A., Supvr., Carrier Sec., 
U.S. Post Office Dept., Los Angeles 52, Calif. 
ay 8306 Stewart Ave., Los Angeles 45, 

ali 

ROSS, Frank, Jr., Author, 215-07 112 Ave., 
V illage 239, NX: 

SAVAG A. W., Deputy Librarian, inary, 
istry, Whitehall, London, S.W.1, 


SCHMIDT, Kenneth W., Production Design 
North Am. Aviation, Inc., Los Angeles 
SCHWARZ, Kurt L., Antiquarian Bookseller 
& Historian, 450 N. Beverly Dr., Beverly 

Hills, Calif. 
a’ Milton, 55 Liberty St., New York 
SHIPP, Warren D., Photographer & Writer— 
Aviation, 812 Crown St., Brooklyn 13, N.Y. 
SNYDER, William M., "Editorial Reader & 
Distributor, Business Week Magazine, Mc- 
= Hill Publishing Co., New York 36, 
. Mail: 2737 Seymour Ave., New York 


SONDHEIM, Philip C., 35th Ave., 
Jackson Heights 

STERNE, Edward Editor, San Fran- 
—_ Examiner, San Francisco, Calif. Mail: 
787 40th Ave., San Francisco 21, Calif. 

STUBELIUS, Svante, Fil. Lic., "Lecturer in 
English Phonetics, Gothenburg Univ., Géte- 
borg C., Sweden. Mail: Anggardsgatan 36, 
Goteborg C, Sweden 

SWANEY, Jack Pe 962 Sixth St., San Pedro, 


Calif. 

SWEENEY, Edward C., Counsel for Comm. 
on Interstate & Foreign Commerce, U.S. 
Senate; Prof. of Law & Editor, Journal of 
Air Law & Commerce, Northwestern Univ., 
Chicago 11, Ill. Mail: 3300 Nebraska Ave. 
N.W., Wash. 16, D.C. 

TANDROW Walter S., Sr. Tech. Advisor, 
Internal Revenue Service, U.S. Treasury 
Dept., 417 So. Hill St., Los Angeles, Calif. 

TAYLOR, Charles, 703 N. Fickett St., Los 
Ly les 33, Ca lif. 

TINDALL, Lucille, 6851 Sunny Cove, Holly- 
wood 28, Calif. 

WHITTIER, Robert J., Freelance a. 321 
Central St., Stoughton R.F.D., Mas 

WILLIAMS, T. i 6308 Plaska Ave., 
Huntington Park, Calif. 

bee Capt. Charles 3313 Home, Dayton 


Ohio 
YOUNG. Pearl I., Asst. Prof. of Physics, The 
Pennsylvania State Univ., College Center. 
Pottsville, Pa. Mail: 1212 Howard Ave., 
Pottsville, Pa. 


Changes of Address 


Since the Post Office Department does not as a rule forward magazines to forwarding addresses, 
it is important that the Institute be notified of changes in address 30 days in advance of publishing 
date to ensure receipt of every issue of the Journal and Review. 

Notices should be printed legibly and sent directly to the Institute of the Aeronautical Sciences, 
Inc., 2 East 64th Street, New York 21, N.Y. 


U1 
"Aer 
Pond 
| 
N.Y 
Engr., 
of Gas 
Univ., 
Sect 
v.. The 
Mail 
a | | 
gr., Baw 


&) 


AIR 
FRANCE 


AIR-INDIA 
INTERNATIONAL 


AMERICAN 
AIRLINES 


AVIANCA COLOMBIAN 


CIA. CUBANA DE 


B-0-A-C 


BRITISH OVERSEAS 


IBERIA, AIRLINES 


NATIONAL AIRWAYS AVIACION, S.A. AIRWAYS CORP. 
7] 
BRANIFF 
INTERNATIONAL DELTA-C&S NORTHWEST 
AIRWAYS AIR LINES AIRLINES 
a 
EASTERN SCANDINAVIAN 
AIR LINES AIRLINES SYSTEM 


PAN AMERICAN— 


OF SPAIN GRACE AIRWAYS 
K.L.M. ROYAL LINEA AEROPOSTAL DEUTSCHE 
DUTCH AIRLINES VENEZOLANA LUFTHANSA 


©) 


NATIONAL 
AIRLINES 


PAKISTAN 
INTERNATIONAL AIRLINES 


THAL AIRWAYS 
COMPANY, LTD. 


BELGIAN 
WORLD AIRLINES 


PAN AMERICAN WORLD 
AIRWAYS SYSTEM 


QANTAS EMPIRE 


AIRWAYS LTD. | 


30 WORLD AIRLINES 


GREATER SPEED 


SELECT THE 


TURBO 


Such unanimous selection of the 
Turbo Compound for Super-Constel- 
lations and Douglas DC-7’s is a 

tribute to Curtiss-Wright foresight in 
developing advanced power for 
high-speed, long-range economy —as 
well as new types of engines for the near- 
sonic and supersonic speeds of the future. 


AND POWER THROUGH ADVANCED ENGINEERING 


| — 
~ | TAP 
SAA—SOUTH SEABOARD & WESTERN | TRANSPORTES AEREOS SWISS 
AFRICAN AIRWAYS AIRLINES PORTUGUESES AIR LINES 
=a 
- UNITED 
TWA 
Geo 
TRANS WORLD UNITED “VARIG” TRANS-CANADA 
AIR LINES BRAZIL AIR LINES 


500-800 mph. .. .TURBOPROP 


CORPORATION - WOOD-RIDGE, N.J. 
Wels ‘ CJnest Mireryft Cngines 


280 


* 


i 
HOSE 
| | 
COMPOUND 
| 
| 
1500-3500 mph.......... ROCKETS & RAM JETS 
| 
| 800-1500 mph.......... TURBOJET | 
— 
|| 


NG 


Classified List 


The entries appearing in the Alphabetical List are rearranged in this section to give the 
membership of the Institute of the Aeronautical Sciences by affiliation. The Classified List 
will not account for members whose affiliations are not given in the Alphabetical List. An 
asterisk before a name denotes a Corporate Member Representative. 


Company Affiliations 


Academy for Air (Athens) 


Ovadias, Peter, 
Systems 


Prof.—Aircraft Propulsion 


Academy of Aeronautics 


Bossone, Wilbur J., Instr. 

Hartung, Walter M., V-P—Dir. of Training 
*Jones, Charles S., Pres. 

O'Connor, Kenneth F., Instr.—Struct. Dept. 
Studwell, Robert E., Instr. 

Vaughn, George A., Jr., V-P 

Wagle, Vasant D., Struct. Aerodynamics 


Academy of Sciences 
(Paris) 

Riabouckinsky, Dimitri P., Prof. Dr., Foreign 
Correspondent, French Academy of Science 
ACF Industries, Inc. 

Hawkins, William M., Jr., 


Products Div. 
Raiche, Lou's G., Mgr. of Aircraft 


Ch. Engr., Special 


Engineering & Research Division 


Ackerman, Morris, Ch.—Serv. Engrg. 

Berliner, Henry A., Chairman—Bd. of Dir. 

Bowers, Allen A., Aero. Engr. “‘A” 

Collins, Francis M., Ch. Proj. Engr.—Armament 

Foster, Harry E., Proj. Engr. 

Fry, Henry J., Designer 

Giannetto, Charles, Design Engr.—Control Load- 
ing 

Hubbard, Norman A., Asst. Ch. Engr.—Electro- 
mechanical 

Moorhead, Seth B., Jr., Asst. Proj. Engr., Ord 
nance Div. 

Poth, John P., Dir. of Engrg. 

Smith, Joseph A., Design Engr. 


Acme Engineering & Construction 
Company 


Readey, John M., Ch. Engr. 


Adams Rite Manufacturing Company 
*Grizzard, Donnell, Ch. Engr. 


AERCON, Inc. 


Morgan, Anthony J. A., Pres. 


Aero Controls Ltd. 


Bage, Arthur Andrew, Ch. Designer 
llsley, John Stuart, Sr. Design Draughtsman 


Aero Design & Engineering Company 
ew, George T., Chairman, Bd. of Directors 
Simmons, John H., Jr., Stress Analyst ‘“B” 
Smith, Ted R., V-P, Dir. Engrg., R&D Div. 
Wizansky, Dan, Design Engr., R&D Div. 
Aero Drafting Service 


Dzik, Stanley J., Ch. Engr. 


Aero Electronics Company 


Maximoff, Boris S., Ch. Engr. 


Aero Engineering Company 
Aderton, Thomas R., Installation Engr. 
Bartlett, Parker M., Install. Engr. 
Kambrich, Earl R., Gen. Mer. 
Milan, George Charles, Field Engr. 
Niemela, Reino J., Install. Engr. 

Schmitt, Albert O., Sales Engr. in charge of 
Phila., Pa., Office 

Schoonover, Thomas H., District Mgr. 

Stokke, Allen R., Install. Engr. 

Wright, Jack P., Sales Mgr. 


Aero Mechanics School 


Dale, Robert. Teacher 


Aero Medical Association 
Bauer, Louis H., M.D., Editor-in-Chief Emeri- 
tus, Journal of Aviation Medicine 
Benford, Col. Robert J.. M.D., USAF (MC), 
Editor, Journal of Aviation Medicine 


Aero Medical Products, Inc. 


Russell, Allan M., Pres. 


Aero Service Company 


Cogswell, Stewart W., Cons. Engr. & Pres. 


Aero Service Corporation 
Davis, Edgar S., Foreign Proj. Coordinator 


Whitlock, Allen, Asst. Mgr., Flight Operations 


Aero Supply Manufacturing 
Company 
Downey, George Thomas, Ch. Engr. 
Hagger, George F., Dir. of Engrg. 
Pain, Edwin F., Gen. Sales Mgr. 
Aerodex, Inc. 
Scheuplein, Carl R., Jr. Engr. 


281 


Aerodynamics, Inc. 


Spencer, Robert D., Pres. 


Aeroguild, Inc. 
Majneri, Ludwig A., Pres. & Ch. Engr. 


Aerojet—General Corporation 


Altseimer, John H., Devel. Engr. 

Armstrong, Aikman, Jr., Tech. Rep. 

Bonnett, Edward W., Devel. Engr. 

Coplen, Herman_L., Jr., Sr. Engr., Controls 
_ Sect., Liquid Engine Div. 

Cox, William T., Asst. Head, Solid Propellant 
Rocket Dept. 

Datner, Paul P., Sr. Engr. 

Dodge, Charles H., Asst. Sr. Engr. 

Durran, Donald A., Asst. Sr. Engr. 

Eales, Edward P., Design Engr. 

Fehr, Thomas W., Devel. Engr., Test & Field 
Service Div. 

Gonewer, Calvin A., Mgr., Underwater Engine 

lv. 

Gordon, Robert, Sr. Proj. Engr. 

Gore, Wm. L., Dir.—Sales 

Green, Leon, Jr., Sr. Engr., Solid Engine Dept. 

Hosier, C. W., Jr., Asst. Dir. of Sales 

House, William C., Engr.—Jet Propulsion 

Lee, Yuan C., Head, Analysis & Research Dept. 

Lothrop, G. William, Sr. Engr.—Rocket 

Maletz, Michael, Tech. Specialist 

Masterson, Robert B., Jr., Design Engr. 

Merboth, Warren J., Sales Rep. 

Neiswander, Robert S., Head, Research Dept., 
lec. & Guidance Div. 

Rogers, William L., Asst. Gen. Mgr. 

Ross, Chandler C., Mgr., Liquid Engine Div. 

*Rude, A. H., Exec. V-P 

Savage, Edgar E., Design Engr. 

Scudder, Nathan F., Tech. Specialist 

Van Ornum, David M., Tech. Specialist, Sales 


lv. 
— John S., Mgr., Electronics and Guidance 


iv. 

Wendt, Donald A., Devel. Engr. 

Whipple, G. Graham, Mgr. Dayton Field Office 
Zisch, William E., V-P & Gen. Mgr. 


Aerolab Development Company 
*Crofut, E. G., Pres. & Dir. of Engrg. 
Dickinson, John L., Design Engr. 

Aero-Nautical Boat Shop, Inc. 


Lyman, Joseph, Pres. 


Aeronautical Development 


Cairns, Edmund B., Owner 


Aeronautical Icing Research 
Laboratory 


Dunbar, Reed M., Jr., Sr. Proj. Engr. 


Membership Roster 
| 
he | 
>| - 
in 
‘or 
“as 
ar- 
re. 
= 
| 
| 
|_| 


282 AERONAUTICAL ENGIN 


Aeronautical Research Associates of 
Princeton 


Donaldson, Coleman duP., Cons. Engr. 


The Aeronautical Research Institute 


of Sweden 

Berndt, Sune B., Sr. Research Scientist— 
(Aerodynamics) 

Drswasr. Georg, Head, Supersonic Wind Tunnel 


Sec 
Bo K. O., 
Noton, Bryan Rex, ie Officer 
Orlik- Riickemann, Kazimierz, Aero. 
Scientist 
Petersohn, Erik G. M., Head, Aerodynamic 
Dept. 


Research 


Aeronautical Services, Ltd. 


Guha, Dinabandhu, Ch. Engr. 
Roy, K. K., Managing Dir. 


Aeronautical University, Inc. 


Burroughs, Kenneth L., Pres. 

Churbuck, Lewis M., Chairman of Bd. 
Sims, Leland W., Dir. of Engrg. Training 
Stott, Alfred F., Dean of Engrg. 


Aeronca Manufacturing Corporation 

Enders, William H., Sect. Head, Missiles & 
Electronics 

Gantt, Ben K., Liaison Engr. 

Hermes, Ra ]-P—Sales 

Houghton, A W., Proj. Engr. 

Klein, Edward C., Sr. Design Engr. 

*Linzie, Jack, Asst. to the Pres. 

Ning, Ted C., Proj. Engr. i 

Page, George AS Jr., V-P—Research & Engrg. 

Warren, Edwin ‘Contracts Mgr. 


Aeroneers, Inc. 


Stevensen, Edward N., Jr., Pres. & Gen. Mgr. 


Aerophysics Development 
Corporation 


Baker, Donald L., Proj. Engr. 

Benscoter, Stanley U., Aerophysics Specialist 
Bitondo, Domenic, Proj. Engr.—Aerodynamics 
*Bollay, William, Pres. and Tech. Dir. 

Cate, William R., Ch.—Struct. 

Dengler, Max A., Aerodynamics Specialist 
Dervishyan, Aram, Stress Analyst 

Escher, Peter H., Aerophysics Engr. 
Feldmann, Fritz K., Proj. Engr. 

Frazer, Henry Wayne, Mater.als Engr. 

Hall, Carl E., Proj. Engr. 

Hirsch, Joseph, Design Engr. “A” 

Knuth, Eldon L., Aero. Engr. 

Kumm, Emerson L., Proj. Engr. 

Liebner, Robert W., Design Engr 

Lobherr, Edmund P., Ch. of sl & Fabrication 
Petre, Philip C., Aerodynamicist 

Phillips, Warren L., Aerodynamics Engr. 
Reynolds, Brewster C., Struct. Design Engr. 
Wiggins, Roy Edward, Stress Analyst 
Zahorski, Adam T., Ch.—Struct. Div. 


Aeroprojects, Inc. 


Jones, J. Byron, Pres. & Dir.—Engrg. 


Aeroquip Corporation 


Hollerith, Charles, V-P 
*Hurst, leter F., Pres. 
Reisner, J. Henry, Staff Engr., Eastern Office 


Agawam Aircraft Products, Inc. 


*Loening, Albert P., Pres. 


Agricultural & Mechanical College 
of Texas 


Abramson, H. Norman, Assoc. Prof., Aero 
Engrg. 

Smith, Wesley W., Assoc. Prof. Mech. Engrg. 
Dept.; Assoc. Research Engr., Tex. Engrg. 
Exp. Sta. 

Thompson, Lee P., Prof.—Mech. Engrg. 

Weick, Fred E., Dir., Personal Aircraft Research 
Center, Tex. Engrg. Exp. Sta., & Dist. Prof. 
Aero. Engrg. Dept. 


EERING REVIEW 


Air Associates, Inc. 


*Ashman, J. E., Pres. 

Sereno, Charles A., V-P & Gen. Sales Mgr. 

Stubbs, Walter, Ch. Engr., Aircraft Products 
Div. 


Air Carrier Service Corporation 


Brinckerhoff, Wm. W., Pres. 
Carnicero, Jorge, Exec. V-P 
Solomon, S. J., iaienen of the Bd 


Air Control Installations Limifed 


Holroyd, W. B., Tech. 
ment Equit 


Sales Engr.—Air Treat- 


Air Craft Marine Engineering 
Company 


Berns, R t M., Ch. Engr. 


Air Facts, Inc. 


Collins, Le ton 

Air France 
Aguer, Jean A., Proj. Engr. 
Dentan, J« Ch. Engr. 


Air Lifts, Inc. 


Knerr, Hu J., Pres. 


Air Line Pilots Association 


Eck, Carl F., Engrg. Rep. 
Linnert, Theo. G., Head on Engrg. 


The Air Museum 


Maloney, Edward, Curator 


Air Service Training Limited 


Ri mald James Brabant, Ch. De 
signer, Aircraft Div. 


Air Transport Association of America 


Arnold, Brig. Gen. Milton W., 
& Engrg 
Land, Vice Adm. Emory Scott, USN (Ret.) 


P—Operations 


Talmage, Donald B., Asst. Dir., Engrg. 


Air Transportation Magazine 


Budd, John F., Editor & Publisher 


Airborne Accessories Corporation 


Hopkins, W R., Staff Engr. 
*Rhodes, W. Cortlyn, Pres. 
Veltre, Gerald John, Engrg. Designer (Group 


Airborne Instruments Labcratory, 
Inc. 


Lindner, Melvin, Mech. Engr. 
Litchford ; B., Asst. Supvr., Radar & 
N ic 


‘Sr. Engr.—Devel. Radar 
tor R., Pres. 


Aircraft Armaments, Inc. 


Frank, Mer Jack, Mgr., Commercial Products 
Div. 
Hirsch, Ri Design Engr. 
Jacobson, J oel M., V-P & Gen. Mer. 
Ka Ma Ch. Struct. & Aerodynamics 
ngr 
Paint Joseph P., Asst. Dir. of Engrg. 


Rogers, Milton, Engrg. Asst. to the Vice-Pres. 

Sanford, Richard W., Dir. of Engrg. 

Zouck, Robert L., Asst. Ch. Engr., 
Div 


Ordnance 


-SEPTEMBER, 


Less 


Aircraft Conversion Engineering 
Co., Inc. 


Brown, James E., Pres. 


Aircraft Engineering Foundation 


Leibolt, John D., Energ. Pilot 
Thompson, Richard ea , Aero. Engr. 


Aircraft Engineering and 
Maintenance Company 
Barrie, Allan A., V-P 
Aircraft Engineering Service 
Company 


Snow, Floyd E., Owner & Ch. Engr 


Aircraft Engines of the World 


Wilkinson, Paul H., Editor and Publisher 


Aircraft Equipment Testing Company 
Kupiec, Harry P., Gen. Mgr 
Aircraft Industries Association 
of America, Inc. 


Geuting, Joseph T., Jr., Mgr., Utility Airplane 


Council 
Guerin, Roland L., Tech. Service Staff Member 
Phillips, Maj. Gen. James F., (Ret.) Sec. 


Guided Missile Committee 


Webb, Capt. Leland D., USN (Ret.), V-P 


Aircraft Magazine 


Halford, Robert George, Editor 


Aircraft Products (Pvt.) Ltd. 
Brown, Robert, Megr.-Dir. 


Aircraft Radio Corporation 


Hull, Lewis M., Chairman, Bd. of Dir. 
*Parker, A. W., Jr., V-P 


Aircraft Supply Company 


Vierling, Bernard J., Partner 


AiResearch Aviation Service 
Company 


Stanbury, Donald Arthur, Design Draughtsman 


AiResearch Manufacturing Company, 
Division of The Garrett Corporation 


Ackerman, Arthur C., Prelim Analysis Engr 

Blake, Ralph L., Devel. Engr ‘urbines 

Blanding, C. F., Exec. Asst. Engrg. 

Bowlby, Robert E., Devel. Engr 

Colyer, D. B., Engr., Prelim. Design Aerody- 
namics 

Crawford, James V., Ch. Prelim. Design Engr 
Transfer & Pneumatic Controls Equip. 

Dallenbach, Frederick, Ch. of Aerodynamics 

Evans, Howard K., Supvr., Proj. Admin. for 
Aircraft Systems, Contract Admin. Dept. 
*Garrett, J. Clifford, Pres. 

Gillespie, J. M. 

Green, Frederick Hammond, Asst. 
Design Engrg. 

Hoch, John Lane, Devel. Engr 

Hoefler, D. G., Engr. 

Jensen, Raymond W., Sr. Proj. Engr. 

Jones, Thomas B., Design Draftsman 

King, Leighton S., Engrg. Coordinator 

LeMay, Dan B., Prelim. Design Engr 

Lentz, George L., Supvr.—Mech. Engrg. 

Madayag, Angel, Stress & Vibration Engr. 

McCoy, Allan W., Aerodynamics Gr. Leader 

Metteer, George Stephen, Prelim. Design Engr 

Murray, James L., Asst. to the Pres. : 

Pattison, William J., Dir. of Military Relations 
& Fore'gn Operations 
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Ramsaur, Walter R., V-P—Engrg 

Riple, James C., Jr, Sr. Devel. Ener. 

Samain, Frederick A Jr., Safety Rep. 

Scofield, Paul C., Sr. Proj. Engr., Airplane 
Systems 

Snider, Peter F., Design Engr. 

Tatge. Robert J., Sales Engr. 

Watson, Thomas E., Asst. Supvr., Turbine Lab 


Airfleets, Inc. 


Rockefeller, W. C., V.-P. 


Air-India International Ltd. 
Michael, F. A., Engr.-in-Charge, Engine Build-up 


& Propeller Overhaul Sects. 


The Airscrew Company & Jicwood 
Limited 


Lynam, Frank Charles, Dir. & Gen. Mgr. 


Airsupply Company, Division of The 
Garrett Corporation 


Forisch, Edward J., Install. 


Engr.—Landing 
Gear, Wheels & Brakes 


Airways (India) Limited 


Rov, K. K., Managing Dir 


Alabama Polytechnic Institute 
Miller, Ralph B., Prof., Aero. Engrg. 
Pitts, Robert G., Head Prof. Aero. Engrg. 
Alaska Helicopters, Inc. 


Ricklefs, James S., Pres. 


Vern E. Alden Company 


Kole, George J., Struct. Engr. 


Alexander & Alexander, Inc. 


Piersol, Rodney E., V-P 


All American Engineering Company 


Blackmann, Martin S., Engr. 

Cotton, Robert B., V-P 

Goskowski, Raymond J., Jr. Proj. Engr. 
Green, Howard S., Sr. Proj. Engr. 
Highley, Frank Jr., Stress Engr. 
Janney, Raymond B., II, Ch. Engr. 
Plumer, William E., Proj. Engr. 
Weatherly, Lloyd H., Jr., Asst. to V-P 


All Steel Equipment, Inc. 


Grube, Karl P., Pres 


Allard Instrument Corporation 


Skrobisch, Alfred, Exec. V-P 


Allegheny Airlines, Inc. 


Moe, Byron 
ning 


Alfred, Dir.—Operational Plan- 
Allen Aircraft Products, Inc. 
Mann, Neil W., Pres. 


Allen Electronics Company 


Allen, Hugh E., Owner—Gen. Mgr. 


Allied Chemical and Dye 
Corporation 


Bigelow, Maurice H., Supt., Barrett Div 


Allied Research Associates, Inc. 


Athens, Peter B., Engr. 

Brenner, Claude W., Sr. Engr. 

Fink, Daniel J., Ch. Proj. Engr. 
Guerrera, Frank A., are Mathematician 
Kelley, id 

Knodel, David Ener. 

Levy, Lawrence, Pres. 

Smith, John Alan, Research Engr. 


Allis-Chalmers Manufacturing 
Company 


*Emmert, H. D., Engr. in charge, Turboprop 
Engine Sect. 


Allmetal Screw Products Company, 
Inc. 


Forman, George R., Engr. 


Alloy Engineering and Casting 
Company 


Dobrow, Harry P., Asst. Ch. Engr. 


Armed 
Forces R&D Proj. 


Allstates Engineering Company 


Finamore, Odilio B., Proj. Engr. 
Rodman, Wilmot L., Proj. Engr. 


Altair, Inc. 


Mancusi, J. J., Jr., Pres. 


Altoscan Company, Inc. 


Colcord, William H., Engr. 


Aluminum Company of America 


Dolan, Robert Bernard, Proj. Engr. 

Faulkner, John F., Sales Devel. Engr. 

Gadbery, Earl L., Sales Engr. 

Hartmann, E. C., Ch., Engrg. Design Div., 
Aluminum Research Labs. 

Mathers, William D., Asst. Mgr.—Forging Sales 

*Nagel, Conrad F., Jr., V-P & Ch. Metallurgist 

Swartzwelder, Joseph H., Research Engr., Alu- 
minum Research Labs. 

Thornton, Kirby F., Ch. Engr. & Head, Aircraft 
Sect. Devel. Div. 

Welty, G. Don, Mger.—Aircraft Sales 

Wright, Robert H., Resident Sales Mgr. 


Aluminum Company of Canada 


Emer, Sam, Struct. Engr. 
Suchoversky, Ihor, Engr. Tech. Dept. 


American Airlines, Inc. 


Beard, Myron Gould, Asst. V-P—R&D 

Brandewiede, Gregory J., V-P—Purchasing & 
Stores 

Brink, Glenn H., Capt. 

Cline, James A., "Firat Officer 

Curry, Robert C Sr. Engr.—Struct. 

Farrah, Jere T., Mgr.—Industrial Engrg. 

Fritz, Lawrence G., V-P—Operations 

Harris, T. J., Devel. Engr.—Power Plants 

Hoben, Harold E., Dir.—Aircraft Analysis 

Kirchner, Otto E., Dir.—Operational Engrg. 

Little, David S., Supt., Airway Aids & Elec- 
tronics 

*Littlewood, William, V- re Research 

Mason, E. ’Gilbert, Dir. of Ind. Design 

Moore, Byron Carr, Capt. 

Mosier, Orval M., Sr. V-P. 

Smith, C. R., Pres. 

Taylor, David W., Flight Engr. 


Operations 


Overhaul & Supply Depot, Tulsa, Okla. 


Diemer, Ewald R., Field Equip. & Facilities 


Engr. 
Hall, William H., Dir.—Design Engrg., Maint. 
& Engrg. Dept. 


283 


Harris, Thomas J., Dir., Power Plant, Engrg. 

Lawrence, William C., Asst. V-P— Engrg. 

McLean, George D., Proj. Engr.—Operational 
Engrg. 

Olson, Bruce, Proj. Engr.—Struct. 

Raiguel, Edward “ey Dir., Aircraft Engrg. 

Reilly, Raymond J., Jr., Engr.—Ground Equip. 
& Facilities 

Spearman, William E., Dir.—Staff Engrg. 


American Aviation Publications 


Murphy, Joseph S., Engrg. Editor 

Parrish, Wayne William, Pres. & Publisher 

Perreault, William Daniel, Sr., Managing Editor, 
American Aviation 


Stevens, James Hay. London Tech. Editor 
Stockwell, Richard E., Editorial Dir. 


American Bosch Arma Corporation 
American Bosh Division 


Stark, W. Thomas, Mgr., Special Products 


Arma Division 


Foss, Clifton T., V-P & Gen. Mer. 

*Guterman, Frederick H., Asst. V- P 

Halperin, Eugene, Proj. 

iauser, George H., Jr., Rep 

Lazur, John W., Products Planning 

Lohneiss, William H., Proj. Engr. 

Scolaro, Dominick R., Prod. Engr. 

Sommer, Arthur V., Asst. Dept. Head, Gyro- 
scopics R&D 

Walz, Louis E., Air Force Rep. 


American Car & Foundry Company 


Johnson, J. Algot, Asst. to Ch. Mech. Engr. 

Raiche, Louis G., Works Megr., Aircraft Div. 

“aes. Clifford W., V-P in charge of Aircraft 
iv. 


American-Eastern Electronics 
Company (Israel) 


Behmoiras, Major Jacques, Head, Mech. Engrg. 
Sec. 


American Electronic Manufacturing, 
Inc. 


Steele, Harry M., Jr., Ch. Engr. 


American Fabricators, Ltd. 
Craigon, Adam, R&D Engr. 
American Fixture and Manufacturing 
Company 


Lief, Milton, Ch. Engr., Chromcraft Div. 


American Flight Strips Association 


Hanks, Col. Stedman S., Trustee 


American Helicopter Magazine 


Droutzkoy, Alexis, Editor 


American Helicopter Society, 
Incorporated 


Lounsbury, Harry M., Exec. Secy. 


American Locomotive Company 


Gallagher, Joseph G., Engrg. Rep. 
Haines, John F., Ch. Devel. Engr., Atomic 
Power Div. 


American Machine & Foundry 
Company 


Ettenson, Norman J., Sr. Engr. 
House, Raymond Nelson, Jr., Proj. Engr. 
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Jaros, Zygmunt, Technical Asst., Contract Div. 

Morgan, C. Richard, Research Engr. 

Stiebling, Mary Lou, Staff Asst. to Ch. Design 
Engr., Turbo Engrg. Dept. 


American Meteorological Society 


Spengler, Kenneth C., Exec. Secy. 


American Motors Corporation 


Goldberg, Gerald L., Stress Engr., Hudson 


Special Products Div. 
American Non-Gran Bronze 
Company 
*Van Bibber, Arthur E., Pres. 


American Petroleum Industries 
Committee 


Lothrop, E. Earl, Mgr. Aviation Sect. 


American Phenolic Corporation 


*Schmitt, Arthur J., Pres. 


American Potash & Chemical 
Corporation 


Bers, Naum S., Sr. Instrumentation Engr. 


American Power Jet Company 
Ciccotti, James M., Proj. Engr. 
American Research & Manufacturing 
Corporation 
Goda, Herbert L., Pres. 
The American Society of 
Mechanical Engineers 


Davies, C. E., Secy. 


American Steel Foundries 


Green, James F., Hydraulic Design Engr., Elmes 
Engrg. Div. 


American Steel & Wire Division, 
United States Steel Corporation 


*Powders, Howard F., Special Rep.—Aviation 


American Time Products, Inc. 


Wright, Stephen C., Ch. Mech. Engr. 


American Viscose Corporation 


Marvin, Philip R., Cons. 


Ammann & Whitney 


Whitney, Charles S., Partner—Cons. Engr. 


Anderson, Greenwood & Company 


*Anderson, Ben M., Pres. & Gen. Mgr. 
Beckmann, Herbert K., Ch., Aerodynamics 
Greenwood, Marvin H., V-P—Engrg. & Sales 
Ligh, J. Yen, Design Engr. 
Presnal, Allister L., Proj. Engr. 
Slaughter, Lomis, Jr., Ch. Engr. 


W. M. Anderson Trading Company, 


Todaro, Juan, Sales Engr. 
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E. F. Andrews Laboratories 


Andrews, E. F., Owner—Dir. of Engrg. 


Anelex Corporation 


R., Ch. Engr. 


Angelus Aircraft, Inc. 


Dodson, Ger Edwin, Proj. Engr. 


Apex Electrical Manufacturing 
Company 


Randolph, Donald W., V-P—Engrg. 


Applied Electro Mechanics, Inc. 


Banks, Charles R., Owner 


Applied Hydraulics 


Horchler, Bennett H., Gen. Mgr. 


Applied Physics Laboratory 
(See The Johns Hopkins University) 


Applied Psychology Corporation 


Sleight, Robert B., Pres. 


Arabian American Oil Company 


Gilmer, G. Walker, III, Asst. Mgr.—Aviation 


Dept 
Kearney, Walter M., Pilot 
Montoney, Richard L. 
Archbold Expeditions 
Archbold, Richard, Pres. 


Arde Associates 


*Sage, C. G., Pres. 


Arizona Helicopter Service, Inc. 


Montgomery, Edwin J., Pres. 


Arkwin Industries, Inc. 


Kling, Nelson G., Hydraulics Engr. 


Armco Steel Corporation 


Wolford, Don S., Research Mech. Engr., Re 


Armour Research Foundation 


Burns, Asst. Engr. 
Beck, Niels Christian, Asst. Mer., Program 


, Joseph S., Research Engr., Materials 


Iwanski, Edmund C., Asst. Engr. 
Ritter, Alfred, Research Engr., Propulsion & 
Struct. Research Dept. 


Turetzky, Arthur A., Assoc. Engr.—Propuls:on 
& Sect. 

Watstein, Jack I., Asst. Test Engr., Applied 
Mechanics—Instrumentation 


E. T. Armstrong, P.E. 


Armstrong, Edward Thomas, Cons., Research & 
Devel 


George S. Armstrong & Company, 
Inc. 


Armstrong, George S., Pres. 


Armstrong Patents Company Limited 


Armstrong, William, Managing Dir. 


Lee Arnold Associates 


Slutsky, Simon, Research Scientist 


The Arnold Engineering Company 


Friend, Halton H., Asst. to Pres 


ARO, Inc. 


Bennett, Arthur G., Aero. Engr 

Bloxsom, Daniel E., Engr., Gas Dynamics 
Facility 

Bond, William T., Design Engr., Design Oper- 
ations Br., Propulsion Wind Tunnel, AEDC 

Brown, St. George Ambler, Engr., Ram Jet 
Engine Br., Engine Test Facility, AEDC 
Buck, Melvin L., Design Engr 

Delano, James B., Megr., Special Proj. Br., 
Propulsion Wind Tunnel 

Durand, Jack A., Aero. Engr.—Aerodynamics 

Faehl, Kenneth C., Engr., Operations Br., 
Engine Test Facility 

Ferrell, Joel, Jr., Mgr., Jet Engine Br., En. 
gine Test Facility 

Foshag, Frederick C., Supvr 
cility, Plant Engrg. Sect 

Gardenier, Hugh E., Proj. Engr., Propulsion 
Wind Tunnel Div 

Garrett, John W., Engr., Operation Br. 

Goethert, Bernhard H., Ch., Propulsion Wind 
Tunnel Div. 

Gray, J. Don, Aero. Engr 

Guthrie, Robert J., Engr. 

Haney, Phil P., Jr., Engr., AEDC 

Harvey, Ray W., Sup. Performance & Analysis 
Sect., Turbojet Br., Engine Test Facility, 
EDC 


, Engine Test Fa- 


Hensel, Rudolph W., Transonic Br. Mgr., Pro- 
pulsion Wind Tunnel, AEDC 

Hull, Gene Howard, Engr 

Jones, Ira P., Jr., Aero. Engr., 
Br., Propulsion Wind Tunnel 

Milillo, Joseph R., Aero. Engr 

Mullowney, Penn E., Staff Engr., Office of 
Dir. of Engr. 

Newton, Gaylord Weld, Ch. Engine Test Facil- 
ity, AEDC 

O’Neill, James E., Engr 

Patterson, William R., Engr 

Randall, Robert E., Engr 

Reichmann, H. A., Jr., Engr 

Rhudy, James P., Engr., “B’’ Proj. Br., Gas 
Dynamics Facility 

Russell, Robert T., Engr 

Schneyer, Raymond, Asst. Ch., Gas Dynamics 
Facility 

Schueler, C. J., Jr., Engr 

Seagrist, Eldon J., Staff Engr., 
Facility 

Sivells, James C., Mgr, “B” 
Dynamics Facility 

Smelt, Ronald. Ch.. Gas Dynamics Facility 

Steele, Ralph D., Engr 

Webb, Mona Ferguson. Struct. Engr. 

Wild, John M., Dir. of Engr. 

Wimbrow, William Robert, Supvr., Aerody- 
namics Test Proj. Sect.—Transonic Br., PWT 

Wood, Herbert T., Jr., Engr 


Supersonic 


Engine Test 
Br.—Gas 


Aro Equipment Corporation 


Coburn, James M., Cons é 
Padden, Norman W., Sales Rep., Northeast 
Area 


Asch Equipment Company 


Asch, A. B., Ch. Engr. 


Asiatic Aeronautical Company Ltd. 


Doole, George A., Jr., Vice-Chairman of the 


Board 
Aspen Engineering Service 
Hendy, Frederick C., Cons. Engr 
Associated Air Services 


Clark, Gene W., Aero. Engr 


Associated Aviation Underwriters 


*Scarritt, Daniel DeR. M., Mgr. 
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Latest electronic 
controls guard quality 


at ALCOA 


Both of Alcoa’s forge shops are equipped with the ultra- 
sonic inspection device pictured below. The operator, by 
tracking the forging under water with reflected ultrasonic 
waves, can instantly detect any discontinuity inside the 
forging. By probing far deeper than is possible with other 
nondestructive methods, it enables forging specialists to spot 
hidden flaws hitherto impossible to locate. Alcoa has been 
using ultrasonic inspection testing for 10 years and now has 
30 units in operation. 

This is just one of the advanced methods Alcoa uses to 
control the quality of forgings, extrusions, sheet and other 
products supplied to the aircraft industry. Alcoa pioneered 
many of these methods—and continues to do so. The Alcoa 
Cleveland Research Laboratory, for example, is experiment- 
ing with the first prototype xeroradiography unit—a device 
that yields an X-ray image in just 45 seconds. 

Alcoa’s advanced program of quality control —not dupli- 
cated elsewhere — provides the aircraft industry with the 
highest assurance of quality and resultant lower reject 
rates. Aluminum Company of America, 1801-J Alcoa Build- 
ing, Mellon Square, Pittsburgh 19, Pennsylvania. 


Your guide to aluminum value 


Fasten Aluminum With Alcoa” Aluminum Fasteners 


Quantometers, pioneered by Alcoa, have been installed in 
all Alcoa foundries, fabricating and smelting plants to in- 
sure the ultimate in quality control. Over eight million 
quality control determinations are made each year on 
these spectroscopic instruments. Of these, over 800,000 
are metal composition determinations. A sample is taken 
from every ladle, an analysis is made by the quantometer 
and the results are sent back to the melting room before 
the aluminum is poured. No other company has made as 
extensive use of such analytical instrumentation. — 


Electric conductivity meters are used in Alcoa plants to 
test for proper heat treating. Any soft zones in the metal, 
resulting from incomplete quenching, are instantly de- 
tected by this device. Here, an Alcoa development engi- 
neer demonstrates the meter. 
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Ateliers Aviation Louis Breguet 


Brocard, Jean, Dir. Des Recherches 
Jaillard, Paul E., Research Engr. 


Atlantic Aviation Corporation 


Berger, Alexander, Pres. & Ch. Engr. 


Atlas Corporation 
Odlum, Floyd B., Pres. 
Rockefeller, W. C., V-P 
Atomic Energy for Industry, Inc. 


Lutz, Chas. H., Pres. 


Atomic Energy of Canada, Limited 


Moffett, Richard J., Mgr. of Devel. 


Audio Products Corporation 


Herrmann, Theodore, Ch. Design Engr 


Auster Aircraft Limited 


Bird, Ronald E., Ch. Designer 


Australian National Airways Pty. Ltd. 


Occo, John Charles, Ch. Draughtsman 


Auto Glass Manufacturing Company 


Knobloch, F. D., Pres. 


Autogiro Company of America 


Pitcairn, Harold F., Pres. 
Stanley, Paul H., Ch. Engr. 


Automotive News 


Benedict, John T., Engrg. Editor 


AVCO Manufacturing Corporation 


Ashworth, J. Edward, Dayton 
Defense & Industrial Sales Div. 
Baldwin, Harry M., Gen. Foreman—Quality 
Control, Bridgeport—Lycoming Div. 7 
Bazett, Edward M., Draftsman, Lycoming— 
Spencer Div. 
Burke, Louis Lee, Ch. Engr., Am. Kitchens Div. 


(Ohio) Rep., 


Connors, Harold D., Tech. Engr.—Aerody- 
namics 
Eckber, Donald P., Sr. Engr., Gas Turbine 


Jiv., Lycoming Div. 
Fyfield, H. S., Jr., Sr. Proj. Engr., Lycoming 


Iv. 
Graham, Harry J., Ch. Engr., 


Bridgeport— 
Lycoming Div. 
Littman, Stanley, Devel. Engr., Jet Engine 


_Div., Lycoming Div. 
Nutt, Arthur, V-P—Engr., Lycoming Div. 
sa, Vincent J., Devel. Engr., Gas Turbine 
Dept., Lycoming Div. 


bine Dept., Lycoming Div. 
I .. Sr. Engr.—Facilities & Test 
Equip.—Gas Turbine Dept., Lycoming Div. 


Aviation Analysts, Inc. 


Cahn, Edgar B., Pres. 


AVIEN, Inc. 


Boschen, William O., V-P—Sales 

Feldman, av J., Contracts Admin., Aviation 
Engrg. Div. 

Minarovich, Joseph T., Field Service Engr., 
Aviation Engrg. iv. 

Nestel, John I., Spec. Asst. to the Pres. 

“Patterson, E. M., Dir. of Engrg. 

Mgr. of Engrg. Reps. 

Siegel, Herman, Prod. Supvr., rn Engrg. 


iv. 
Weiss, Leo A., Pres. 


NEERING REVIEW 


Avions Fairey, S. A. 


Godts sé Edouard, Asst. Tech. Mgr. 


Avions L. Breguet 


Mord hoger, 


Stress Analyst 


Aviquipo, Inc. 


son, Sales Engr. & Purchasing Agent 
delman, Samuel, Pres 
t Richard U., V-P., 


Sales & Engrg 


Aviquipo de Venezuela 


Barry, Earle W., Gen. Mgr 


Avro Aircraft, Ltd. 


Ames, J. W., Ch. Test Engr., Struct. & Mech 
Boucher, Roland J. S., Stress Engr. 
hton, Edward R. S., Sr. Design Engr. 
Dalton Robert, Designer—Aircraft 
Systems 
James, Ch. Technician 
iam Edward, Patents Officer 
W., Initial Proj. Office Supvr 
Graeme Ker, Aerodynamicist 
Ad , Stress Engr. 
2s, V-P—Engrg. 
)., Design Draftsman 
ibson, Ronald T., Sr. Stress Engr. 
Gilpin, W. W. Roy, Proj. Supvr., Production 


Berthin, Design Engr. 
Alex, Sr. Stress Engr., Stressing 
& Research 
Gordon W., Sr. Design Engr. 
homas, Stress Engr. 
Lloyd, Aerodynamicist—Special 


Kazimierz, Sr. Design Engr. 

r} Asst. Ch. Stress Engr. 
1es, Design Engr. 

Engrg. Aerodynamicist 

rl V., Proj. Designer 
Harvey, Sr. Aerodynamicist 

rnest John, Test Engrg. Supvr. 

F., Design Draftsman 

l, Rolf F., Tech. Asst. to Ch. Engr. 

i, Owen Eugene, Stress Engr. 

hn H., Equip. Engr. 


Millie, J 


Mitche Frederick Paige, Ch. Stress Engr 

Ranta, S , Stress Engr. 

Reid, John W., Serv. Dept. 

Rich son, W. Ross, Designer 

Roder B., Engr.-In-Charge, Model Specifica 
tions 

Schlegel, Iven Lee, Proj. Engr. 

Schmuck, A. E. L., Mech. Test Engr. 

Schwart Arthur B., Proj. Weight Engr., 
Initial Proj. Office 

Scott, John M., Stress Engr. 
early, Richard N., Stress Analyst 

tal -Dobrzanski, J. A., Asst. Ch. Aerody- 
namicis 

Stein, Joseph A., Aero. Engr. 

Toms, ( yn J., Design Draftsman, Aircraft 
Design Office 

Trelema Lionel Mervyn, Aircraft Designer 

Turner, David L., Stress Engr. 


Vale, Robert E., Sr, Stress Engr. 
Watts, George A., Aerodynamicist a 
Woodward, F. A., Theoretical Aerodynamicist 


Avtron Manufacturing, Inc. 


Fritz, Dwain 


E., Pres. 
Babson Institute of Business 
Administration 


Dobbins, John H., Student 


Bair, Freeman & Molinare 


Lettvin, Norman, Patent Lawyer 


Baker and Company, Inc. 


Gray, Harold E., Engr. 


Baker Steel & Tube Company 


*Mulholland, R., 


Pres. 
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Michael Baker, Jr., Inc. 


Zacharias, D. L., Secy. & Treas 


Baldwin-Lima-Hamilton Corporation 


Bugielski, W. Z., Application 


Engr., 
Equip. Engrg. Dept. 


Testing 


Baltimore Research and Development 
Company, Inc. 


Joyce, Temple N., Pres. & Dir 


Barksdale Valves 
Barksdale, L. S., Pres 
Barthelmes Manufacturing Company, 
Inc. 


Wischmeyer, Irving J., Secy.—Treas. 


Battelle Memorial Institute 


Badertscher, Robert F., Principal Aero. Engr 


Bagby, Frederick L., Jr., Asst. Supvr. 
Gordon, Samuel A., Cons 
Russell, H. W., Tech. Dir. 
Williams, David Tyndale, Div. Supvr. 


Baumann Aircraft Corporation 


Baumann, Jack B., Pres. & Ch. Engr. 


Bausch & Lomb Optical Company 


Coleman, Howard S., Dir., Scientific Bur 


Beaverland Engineering Company 


Lindberg, Robert Wm., Mech. Engr. 


Beech Aircraft Corporation 


Anselm, R. Harvey, Missile Div. 

*Beech, Mrs. A. O., Pres. 

Calhoun, John T., Design Engr. 

Dickson, Preston E., Aerodynamic Engr 

Etherington, Richard E., Design Engr., Power 
Plant Sect. 

Gordon, Jerry, Ch. of Prelim. Design 

Hayes, Henry L., Struct. Engr. 

Jackson, Pink A., Aerodynamicist 

Kintas, John, Design Engr 

Kirk, Jack L., Staff Asst. & Exec. Engr. 

Kroenke, Irvin M., Engrg. Draftsman ‘‘A” 

Lew, James N., V-P—Contract Administrator 

Oberfell, Robert H., Stress Engr. 

Pearson, C. C., V-P—Mfg. 

Reagan, James F., Mgr., Missile Engrg. Corp 


Bell Aircraft Corporation 


Blanton, John W., Turbine Pump Gr. Leader 
Cheng, Hsien K., Aerodynamicist 

Hall, Charles L., Tech. Rep.—Dayton Area 
Sartore, S. R., Mgr.—Field Test, Edwards AFB 


Buffalo, N.Y. 


Anderson, Franklin C., Proj. Struct. Engr. 
Anthony, Frank M., Static Test Engr. 
Armstrong, Roy, Mfg. Div. 
Asbury, Herbert O., Leader, 
& Analysis Gr. 
Bartz, Harry W., Design 
*Bell, Lawrence D., Pres. 


Data Processing 


Engr 


Breidenstein, Richard M., Aerodynamicist 
Britton, Samuel, Bell Aircraft Tech. Editor 
Brown, Donald B., Jr., Struct. Engr. 


Brown, James N., Jr., Design Engr. 
Bruce, Douglas M., Head, Proj. Stress Analysis 
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Research 


Bendix Products Division 


Albright, Franklin C., Staff Engr., Missile Div. 

Bishop, Bruce A., Aerodynamicist, Missile Sect. 

Chwalek, Richard J., Asst. Proj. Engr., Hy- 
draulic Devices 

DeFrees, Robert E., Asst. Engr., Fuel Systems 
R&D 

Dwyer, Howard I., Jr., Asst. Engr., Reliability 
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PERF OPRAAMAWVOE 
PROMISE 


For nearly a generation such great fighter planes as 
REPUBLIC’s Thunderbolt and Thunderjet have written 
their own imperishable records of combat superiority. 
Today ... two rugged, powerful members of this 
warrior clan, the F-84F Thunderstreak and the RF-84F 
Thunderflash, are on active service adding to the ff 
versatility of our U.S. Air Force. » These swept- % 
wing newcomers emphasize the sleek silhouette 
which has long been the pride mark of 
Thundercraft. > The potential of the F-103 


and F-105 stresses that never in along, prgud history have 
the touch of engineering genius and produétion experience 
been so skillfully combined. » On drawing boards and 
in the experimentaf stage are other almost unbelievable 
new concepts of'ddvance in aeronautical sciences. 
Whatever spiltonyyg ions tomorrow’s Air Force fighter 


f units to\perform . . you may depend 


upon Thundértroft #6 be in fhe van. 


CEILINGS UNLIMITED for the young ambitious man... new 
vistas of education, travel and security . . . all these are avail- 
able to career airmen in the USAF. Every day you're in 
brings you greater satisfaction in the knowledge that yours is 
a vital and rewarding service to your country . . . to yourself. 


FARMINGDALE, LONG ISLAND, N. Y. 


a 
j 
| j 
gr., Patrick 
signer ‘‘A,” 
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Borg-Warner Corporation 
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Products Div. 


Pesco Products Division 
Eichman, Cuno, Ch. Engr. 
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Boston Blue Print Company 
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Boston University 
Duvivier, Jean F., Sr. Student 
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Bowers Manufacturing Company, Inc. 
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Brandt Manufacturing Company 


“Brandt, Homer, Managing Partner 


Braniff Airways, Inc. 
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Braniff Engineering Company 
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Yusuff, Syed, Research Specialist 


The Bristol Aeroplane Company of 
Canada Limited 


Bristol Aero Engines, Ltd. 


Moore, Francis W., Ind. Engr. 
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Bristol University (England) 


Stewartson, Keith, Reader in Applied Math. 


The British Aviation Insurance 
Company Limited 


Lamplugh, A. G., Underwriter & Principal 
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Masefield, Peter Gordon, Ch. Exec. & Member 
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Shenstone, B. S., Ch. Engr. 

Webb, Gregory Frank, ond. Engr., Proj. & 
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Brown, Boveri & Company 


Dzung, L. S., Engr. 
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Pratt, John W., Jr., Design Engr. 


Brown University 


Anderson, Gordon F., 
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searct sa 

Drucker, Daniel C., Chairman, Div. of Engrg 
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Research Assoc. 
Research Asst., Engrg. Re- 
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Probstein, Ronald F., Assoc. Prof. of Engrg 
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Brown, Gordon D., Pres. 


Brunswick-Balke Collender Company 


Snook, John D., Jr., Tool Engr. 


Brush Electrical (Australia) Pty., Ltd. 


Chalwin, Vivian James, Cons. 


The Brush Laboratories Company 


Libove, Charles, Applied Mathematician 


The Budd Company 


Ebenbach, Robert, Design Engr.—Struct. & 
Railway Equip. Div. 

Kessler, Edwin L., Ch., Physics Sect. 

Pagon, o rett D., Asst. to Dir., Mfg. Methods 
Research Div. 

Watter, Michael, Dir. of Research 


Bulova Research and Development 
Laboratories, Inc. 


Giglio Tos, Richard F., Eee. Engr. 
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Steele, Theodore K., Seat 
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Bunhill Publications Limited 


Marsh, Lt. Col. William Lockwood, Editor— 
Aircraft Engineering 


William A. M. Burden & Co. 


Burden, William A. M., Partner 
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Burroughs Research Center 
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Powers, Joseph William, Jr., Ch. Engr 


Cadillac Marine & Boat Company 


Wold, Robert Palmer, Mer. 


California Eastern Airways, Inc. 


Solomon, S. J., Chairman of the Bd. & Pres. 


California Institute of Technology 
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Hypersonic Wind Tunnel, JPL 
Beal, Ral R., Supvr., Test Proj., Wind Tunn 
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Bowen, William MHarold, Supt., 
Aero. Lab. 
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Covey, Robert E., Research Engr., Ch. 
crea 12-In. Supersonic Wind Tunnel, 
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Roshko, Anatol, Research Fellow 

Schaper, Peter W., Research Engr., JPL 

Schurmeier, Harris M., Ch., Wind Tunnel 
Sect., JPL 

Sechler, E. E., Prof. of Aeronautics 

Sibulkin, Merwin, Research ie JPL 

Small, John, Proj. Engr., JPL 

Smith, Josiah E., Assoc. Dir., CWT 

Steinbacher, Robert H., Asst. Ch. of Operation, 
20-in. Supersonic Wind Tunnel, JPL 

Stewart J., Prof. of Aeronautics & Sect. 

ley 

Strong, Herbert D., Jr., Head, Wind Tunnel 

pope Gr., Supersonic Wind Tunnel Sect., 


JP 

Vrebalovich, Thomas, Research Engr.—Aero- 
dynamic Research Sec., JPL 

Walker, Bruce R., Wind Tunnel Supvr. 

Walker, Francis Operation Asst. Engr. 
—Wind Tunnel, 

Webster, Lee hy Proj. Engr., JPL 

Wegener, Peter P., Ch., Aerodynamic Research 
Sect., JPL 

Wick, Robert S., Research Gr. Supvr., JPL 

Williams, Max L., Jr., Asst. Prof. 

Willmarth, William W., Research Fellow, Gug- 
genheim Aero. Lab. 

Ch., Aerodynamic Research Dept., 


California Panel & Veneer Company 


Dewell, Harlan A., Tech. — Engr. 
*Ostlind, Benjamin, Staff Engr. 


California Research Corporation 


Bert, Jack A., Sr. Research Engr. 

Cooley, John L., V- 

Mac Gregor, John R., Research Coordinator 

Edward J., Supvr.—Engine Fuels 
IV. 


California State Polytechnic College 


Gustafson, Lester W., Head—Aero. Engrg Dept. 
Werback, William J., Instr., Dept. of Aero. 
Engrg. 


California Visual Aid Company 


Stasinos, Nick G., Engr. & Owner 


Calor, Ltd. 


Brzozowski, Witold B., Pres. 


Cambrian Air Services 
Keith-Davies, Edward, Dir. 


Cameron Iron Works 


Newman, Morris, Liaison Engr., 


nan “Camair”’ 
Aviation Div. 


Cam-Stat, Inc. 


Henry, Paul, Resident Engr. 


Canadair Limited 


Adamson, Louis Parts Sales Mgr. 
*Barker, J. G., 
Bates, D. Devel. 
Beeching, Sydney Reginald, Armaments Engr. 
Bernstein, Saul, Gr. Leader—Stress 
Bijoor, Ramesh, Thermodynamicist 
Bogdanoff, David, Ch. of Dynamics 
Cqranagh, G George, Lead Planner, Planning Dept. 
Chow, Sect. Ch., Engrg. Exp. Sect. 
Coates, William, Sr. Jesigner 
Conea, M. Michael, Power Plant Engr. “A” 
Cribb, Thomas George, Engrg. Technician— 
Engrg. Specifications & Planning 
Davidson, Valentine, Sr. Engr. in Dynamic 
Test, Dynamics Sect. 
Davies, Charles, Gr. Leader, Engrg. Dept. 
Deans, Robert L., Engr. “A’—Aerodynamics 
de Hart, William aang Gr. Leader, Proj. 
Dietiker, Gilbert, Engr. “ 
Dishlevoy, Roy W., hea Prelim. Design 
Dowden, Percy R., Ch., Prelim. Design Sect. 
Ebel, William K V-P—Enegrg. 
Greeniaus, Bestste ohn, Design Engr. 

alton, Harry, Gr. Leader, Design ae Dept. 
Hamelet, Jean Henry, Sales Engr. 
Harvie, "Thomas A., Proj. Engr. 

Hayward, Ralph, Engr. 
Higgins, dward H., Admin. Engr. 
Irbitis, Karlis, 
Kaganov, Benjamin Ch. Struct. Engr. 
Larratt. Arthur E., h. of Stress 


Larsson, Karl H., Ch. Sales Engr. 

Lecavalier, Joseph Fernand, Flight a sa Engr. 
Lilly, Alexander J., Exec. ‘Asst. to V-P—Sales 
Longhurst, William S., Ch. Test Pilot 

Louie, Harry, Standards Engr. 

Luckert, Hans Joachim, Aerodynamics Research 
Miller, Herbert H., Gr. Leader, Special Weapons 


Engrg. 

Norsworthy, Edward, Gen. Serv. Supvr. 

Notcheff, Tvan, Engr. 

Prust, Michael C. B., Engr. ‘‘B,” Functional 
Procedures Sect. 

Redpath, Peter H., V-P—Sales 

Rhind, Hugh, Gr. Leader—Engr, 

Rosenthal, Gordon, Gr. ion ‘Gen. Aerody- 
namics 

Saksena, Gajraj Bahadur, Design Specialist 

Scales, J. Kenneth, Admin. nee —Devel. 

Schaefer, Everett B., Asst. Ch. Engr. 

Sims, Arthur G., Mer.—Sales Service 

Smith, Kelly G., Ch. Proj. Engr. 

Smith, Ronald F. O., Asst. Ch. Design Engr. 

Sobolewski, G. J., Gr. Leader, Engrg. Dept. 
rillo, Robert Longley, Aerodynamicist 

Woodruff, Paul I., Flight Test Engr. 


Canadian Aeronautical Institute 


Luttman, H. C., Secy. 


Canadian Car & Foundry Company 
Limited 
Bedford, Garth B., Technician—Grade III 


Canadian General Electric Company, 


Ltd. 


Mackay, Robert W., Product Planner—Aviation, 
Electronic Equip. Dept. 

Canadian Pacific Air Lines Limited 

Gillies, John A., Ch. Engr. 

Gray, Ian Alexander, Dir.—Maint. & Engrg. 

Hinchliffe, Roy Alexander, Sr. Engr. 

Nicas, John Andrew, Engrg. Supvr.—Repairs 

Sheh, Kun-Fan (Kenneth), Sr. Service Engr. 
Canterbury University College 


Stevenson, Dennis Clifford, Sr. Lecturer 


Carbide and Carbon Chemicals 
Corporation 
Burton, Donald W., Mathematician 


Meghreblian, Robert Vartan, Sr. 


Research 
Engr., Oak Ridge Natl. Lab. 


Carew Steel Products Corporation 


Fix, Dale E., Engrg. Draftsman 


Caribbean-Atlantic Airlines, Inc. 


Hernandez, Alberto, Ch. of Engrg. & Inspection 


Carnegie Institute of Technology 
Blaisdell, A. H.. Prof. of Mech. Engrg. 
Thorp, George B., Lecturer in Mechanics 

Carrier Corporation 
Misener, Stuart, Exec. Asst. to the Pres. 


Risner, L. Wafe, Sales Engr., Spectrol Elec- 
Div. 


an, Matthew G., Sr. Research Engr. 
ae Peter A., Sr. Proj. Engr., Research 
Dept. 


Case Institute of Technology 


Bolz, Ray E., Prof. of Aero. Engrg. & Coor- 
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Kuerti, Gustav. Dent. of Mech. Engrg. 
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Sands, he Asst. 

Zappa, Robert F., Grad. Student 


The Catholic University of America 
Miller, Wm. H., Asst. Prof. of Aeronautics 
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Cazenovia Precision Machine 
Company, Inc. 


Rich, Stuart L., Gen. Mgr. 


Ceco Steel Products Corporation, 
Inc. 


Bowton, James Russell, Sales Engr. 


Central Aircraft Corporation 
Burnelli, Vincent J., Pres. & Tech. Dir. 


Centro Tecnico de Aeronautica 
(Brazil) 


Montenegro, Carlos Eurico de Breyne, Assessor 
of Organizations Standards, Ch. of Publica- 
tions Division, & Ch. of Personnel 


Century Controls Corporation 


Quass, Franks E., Secy.-Treas. & Customer 
Relations Mgr. 


Century Engineers, Inc. 


Craft, Richard, Engr. 

Dewey. Franklin i. Design Engr. 

Eliot, Donner C., Struct. Engr. 

Hood, Delos W., Proj. Engr 

Mussett, Earl W., Design e Weight Engr. 
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Peterman, Bruce E., Design Engr. 
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Stegink, Gerald A., 
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search Dept. 

Wells, Obed. T., Proj. Engr. . 

Wilson, William P. D., Jr., Aerodynamics Engr., 
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Minkin, Rose, Product Designer—Aircraft & 
Industrial Bearings, Shafer Bearing Div. 
Schram, Richard A., Works Stand. Mgr., Shafer 

Bearing Div. 


Chamberlain Engineering 
Corporation 


Coffman, A. C., Mgr. 


Champion International Corporation 


Champion, Robert L., Pres. 


Champion Spark Plug Company 


Archer, Harry C., East Coast Aviation Rep. 


Chance Vought Aircraft, Inc. 


Dallas, Texas 


Ackerman, Lyman E., Jr. Engr 
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Allen, Thomas E., Supvr., Surfaces Design 

Andreoli, Douglas G., Asst. Proj. Engr. 

Armstrong, Edward A., Devel. Designer 

Arterburn, Harold Eugene, Aerodynamics De- 
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Bailey, Robert S., Flight Test Engr. 
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Design Engr. 


Carter, C. V., Lead eee ics Design Engr. 
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Updegrove, Henry T., Jr., Assoc. Prof. of 
Mech. Enegrg., School of Tech. 


Civil Air Transport 


Doole, George A., Jr., 
Board 


Vice-Chairman of the 


Clark Equipment Company 
McKee, Dale W., Engrg. Mer., Spec. Devel. 
Sect., Ind. Truck Div. 
Clear Waters Company 


May, John F., Partner 


The Cleveland Graphite Bronze 
Company 
Palsulich, Joseph, Asst. Ch. Engr. 
Schamadan, Leo E., Jr., District Sales Rep. 


The Cleveland Pneumatic Tool 
Company 
Gazley, Richard C., Dir. of Engrg. 
*Hopkins, Maj. Gen. Frederick M., Jr., USAF 
(Ret.), 
Mullin, Sam S., Pres. 


Cleveland Welding Company 


Keller, Russel J., Dir. of Engrg. 


Clevite-Brush Development Company 


Kliever, Waldo H., 
Devel. 


V-P—Dir. of Instrument 


Clifford Manufacturing Company 
*Woods, John E., V-P 


Cobaires S.A. (Argentina) 
Guido-Lavalle, Adolfo, V-P. 


Coleman Engineering Company 


Adams, Ralph D., Proj. Engr. 

Alcorn, Norvin E., Aerodynamic Engr. 
Feeney, T. A., Tech. Dir. 

French, William Richard, Research Engr. 
Kilpatrick, David F., Mech. Design Engr. 
Knight, Edward J., jr., Proj. Engr. 
Thompson, Hugh B » Research Engr. 


The College of Aeronautics 
(England) 
Bennett, James A. J., Prof. of Aerodynantics 
Rainbird, William John, Lecturer in Aerody- 
namics 
Collins Radio Company 


Kurzawa, Edward A., Proj. Engr. 
Alexander M., Head, Research 


Colonial Aircraft Corporation 
Lindblad, Herbert P., Ch. Engr. 
Thurston, David B., Pres. 
Columbia-Geneva Steel Co. 
Hayes, Robert D., Engr. “B” 


Columbia Research and Development 
Corporation 


Dotts, Homer W., V-P & Ch. Engr. 
Glascock, James “tae Design Engr. 


ENGINEERING REVIEW— 
Columbia University 

Arnold, Lee, Prof., Inst. of Air Flight Struc- 
tures 

Bleich, Hans H., Prof.—Dir. Inst. of Air 
Flight Struct 

Boley, Bruno A., Assoc. Prof. of Civil Engrg., 
Inst. of Air Flight Struct. 


Herrmann, Ge ree, Asst. Prof. of Civil Engrg. 
McKay, Gordor , Asst. Prof. of Mech. Engrg 

Pegram, George 3” Special Adviser to the Pres. 

Wood, Ben D., Prof. of Collegiate Educational 
Research, Columbia Coll. 


Colvin Laboratories 
Colvin, Charles H., Pres. 
Sano, Julian H., Ch. Engr. 


Commonwealth Aircraft Corporation 
Pty. Limited 


Archer, R rd Douglas, Asst. Design Engr.— 
Aerodynamics 

Ring, Ian H., Ch. Engr. 

Ryan, Raymond M., Asst. to Ch. Engr. 


Compagnie des Engins a Reaction 
pour Vol Accelere (Egypt) 


Engel, Rolf, Tech. Mgr. 


Compania Mexicana de Aviacion, 


S. A. 


Lopez-Sanchez, Alejandro, Maint. Engr. 


Comprehensive Designers, Inc. 
Bachman, A., Jr., Aerodynamics Engr. 
Glenn, Marvin M., Engr. 

Nankey, Ralph W., Dynamicist 
Snitkoff, Joseph, Sr. Stress Analyst 


Computer Instruments Corporation 
Adise, Herbert H., Pres. 


Computing Devices of Canada, Ltd. 


Parsons, J. Stuart, Ch. Engr. 
Smith, James Easton, Jr., Sr. Engr. 


Condon & Forsyth 


Condon, Cyril Hyde, Partner 
Magner, Austin P., Attorney 


Conlon-Moore Corporation 


Jarog, Walter J., Proj. Engr. 


Conover-Mast Publications, Inc. 


Hawthorne, Randolph, Editor, 


Aviation Age 
Reed, Robert J., Cleveland Mgr. 


Aviation Age 


Consolidated Diesel Electric 
Corporation 


Condello, Vincent, Sr. Proj. Engr. 
Nesbitt, S., Proj. Engr. 


Consolidated Edison Company of 
New York, Inc. 


Davidsen, Ward F., Research Engr. 


Consultants & Designers, Inc. 


Anker, Carl, Stress a 
*Hilton, Thomas H., V-P 
McDermott, Andrew, Stress Analyst 


Continental Aviation and 
Engineering Corporation 
Hiersch, Frederick A., Engr. 


Kinnucan, James 
McLaren, Don, Test 


SEPTEMBER, 


19355 


Squiers, John C., Dir.—Customer Engrg., Tur- 
bine Div. 

Stoll, Willard L., Materials Review Engr. 

Wilhoff, Fred J., Production Test Engr 

Willis, Willis E., Test Engr. 


Continental Motors Corporation 


Altman, Peter, V-P 
*Reese, C. J., Pres. 


Control Electronics Company, Inc. 


Newman, Carl S., Proj. Engr. 


Control Engineering Corporation 


Cherniak, Geo. S., V-P—Engrg 


Control Specialists, Inc. 


Ashkenas, Irving L., Ch. Engr 
Click, Gordon E., Staff Engr. 


Convair Division of General 
Dynamics Corporation 


Daingerfield, Tex. 


Alexander, Wayne D., Research Gr. Engr. 

Arnold, J. E., Div. Mer. 

Cumming, David P., Test Engr 

Davis, Robert B., Test Engr 

Eley, Herman 0; Research Engr., Ord. Aero 
physics Lab. 

Holliday, Bobbie B., Jr. Engr. 

Lobrecht, Dorr, Jr., Research Test Engr., Wind 
Tunnel Dept. 

Luther, John M., Ch.—Jet Engine Dept., Ord 
Aerophysics Lab. 

Smith, Dickson J., Test Engr., Ord. Aerophysics 
ad. 

Tate, Roger E., Wind Tunnel Test Engr. 

Volluz, Raymond a5 Supersonic Wind 
Tunnel Dept. 


Fort Worth, Tex. 


Adams. Richard E.. Ch. of Prelim. Design 

Amuedo, Arthur R., Aerodynamics Engr. 

Armstrong, Forrest E., Proj. Design Engr. 

Armstrong, H. T., Staft Engr. 

Ashford, Charles, III, Aerodynamics Engr. 

Ball, Herbert Glenn, Aerodynamics Engr., Per- 
formance Flight Test 

Bennett. Willard B., Design Engr 

Bernardi, Louis A., Aerodynamics Engr. 

Boulware, Jesse M., Aerophysics Engr., Stabil- 
ity & we Gr. 

Bradfield, Ganey W., Sr. Design Engr. 

Brickley, Richard H., Jr., Gen. Rep. 

Bursnall, William ie Sr. Design Engr., Opera- 
tions Research Gr. 

Busey, Charles H., Sr. Design Engr. 

Calvit, Thomas O., Jr. Engr 

Capiaux, Raymond, —— Engr. 

Casteleiro, Carlos A., Jr. Engr. 

Christmas. Harlan F., Design Engr 

Clanton, Neil A., Sr. Aerophysics Engr. 

Clegern, William A., Ch. of Engrg. Flight Test 

Clemen, Arthur T., Sr. Struct. Engr. 

Clinton, R. L., Sr. Propulsion Engr. 

cenemert, Edward Rex, Design Gr. Engr. 
‘ox, Ernest F., Testing Analyst 

Charles F., Jr., Sr. Design Engr. 

Roger, "Engrg. Publications Editor, 

SAF Time Compliance Tech. Orders 

Curtis, Frederick A., Jr., Proj. Aerophysics 

Dansby, Ted, Aerodynamics Engr. 

Darling, Ralph E., Aerodynamics Gr. Engr. 

Davis, Dean F., Design Engr. 

Davis, Frank W., Ch. Engr. 

Dewey, Gaylen oe Aerodynamics Engr. 

Dietz, Wm. C., Proj. Engr. s 

Eckstein, Emil L., Sr. Design Engr., Prelim. 
Design 

Erickson, B. A., Mgr.—Flight Dept. 

Esenwein, August Carl, Div. Mgr. 

Evans, William Leon, Sr. Aerophysics Engr. 

Firebaugh, John M., Struct. Engr 

Foreman, Arthur S., Process Engr. 

Foster, George L., jr., Design Engr. 

Fox, Marvin K., ‘Aerodynamics Engr. 

Frost, Richard C., Aerodynamics Engr. 

Frye, Robert P., Sr. Aerodynamics Engr., Exp. 
Aerodynamics Gr. 

Funk, William F., Design Safety Engr. 

Goldberg, Arthur Phillip, Struct. Engr. 

—, Eduardo W., Struct. Engr. 

Gordon, James A., Aerodynamics Engr. 

Green, Charles H., Jr., Proj. Engr. 

Griffith, Billv J., Aerodynamics Eng "a 

Griswold, William G., » Jr, ee: Flight Test Engr. 

Grogan, George ce Aerodynamics Gr. Engr. 

Hand, William Carl, 7 Design Engr. 


H 
H 
H 
H 
H 
H 
Je 
| 
| 
| 
I 
| 


rg., Tur 
ngr 

r. 
ation 
y, Inc, 
ration 
ral 
ngr. 

Aero 
gr., Wind 
ept., Ord. 


erophysics 


ngr. 
nic Wind 


esign 
Engr. 
Engr. 

s Engr. 
tngr., Per- 
ngr. 4 
zr., Stabil- 


zr., Opera- 


gr. 
Flight Test 


Engr. 
Engr. 
ons Editor, 


ders 
Aerophysics 


Engr. 


gr. 


r., Prelim. 
cs Engr. 


40 
Engr., Exp. 


gr. 
gr. 


gr. 


Test Engr. 
s Gr. Engr. 


gr. 


IAS ROSTER OF MEMBERS, 


Hansard, John B., Sr. Struct. Engr. 

ate, Edwin E., Thermodynamic Design Gr. 
ngr. 

Hinckley, Emmett C., Jr., Aerophysics Engr. 

Hinckley, Herbert W., Asst. Ch. Engr., Proj. 
Design 

Hofmann, Frederick L., Jr. Engr. 

Hopson, George D., Propulsion Engr. 

Hosek, John J., Jr., Sr. Struct. Engr. 

Howard, Claude R., Aerophysics Engr. 

Hoyler, W. F., Sr. Design Engr. 

Hutton, James H., Proj. Design Engr. 

James, Earl E., Jr., Research Test. Engr. 

Johnson, Harold T., Proj. Struct. Engr. 

Johnson, William S., Jr., Struct. Engr. 

Kelbert, George O., Field Engr. 

Kemp, Donald E., Struct. Engr. 

Kenner, Lewis M., Aerodynamics Engr., Aero. 
Analysis Gr. 

Kimmons, Wylie M., Jr. Engr. (Aerophysics) 

Krug, Edwin H., Sr. Aerophysics Engr. 

Kuchar, Charles E., Sr. Aerodynamics Engr. 

Kulakowski, Leo J., Proj. Aerodynamics Engr. 

Ladd, Garth C., Aerophysics Engr. 

Larson, John W., Ch. Engr. 

Lederer, Richard W., Sr. Design Engr. 

Lemmon, Robert L., Proj. Engr. 

Lenderman, Donald B., Flight Test Engr. 

Linn, Dudley Paul, Aerophysics Engr. 

Linnell, Richard D., Sr. Aerodynamics Engr. 

Lively, O. D., Flight Test Engr. 

Love, Kenneth H., Design Engr. 

Lowes, Ernest H., Jr., Aerophysics Engr. 

Madsen, Alfred P., Proj. Aerodynamics Engr. 

Mahaffey, Phil T., Struct. Gr. Engr. 

Main, Guy F., Proj. Struct. Engr. 

Mann, Charles C., Propulsion Engr. 

Martin, Willis O., Aerodynamics Engr. 

Marx, Howard F., Sr. Operations Analyst 

Maske, Edmund B., Jr., Ch.—Aerodynamics 

Masser, Paul S., Aerophysics Engr. 

Matzdorff, Roger E., Sr. Propulsion Engr. 

McBride, Jimmy, Struct. Engr. 

McKenzie, William T., Propulsion Engr. 

Mielke, Florren Walter, Design Engr. 

Miller, Byron D., Flight Test Engr. 

Miller, Ralph S., Struct. Engr. 

Miller, Robert E., Struct. Engr. 

Mitchell, Alton G., Flight Test Engr. 

Munson, Lloyd E., Sr. Structures Gr. Engr. 

Mutchler, John V., Sr. Aerodynamics Engr. 

Nelson, Elijah Morris, Armament Design Engr. 

Nevins, Clyde Donald, Design Engr., Fuselage 


Neyland, C. E., Aerodynamics Gr. Engr. 

Nolan, James R., Sr. Design Engr., Power 
Plant Design Gr. 

Norvell, Robert Dean, Sr. Flight Test Engr. 

Oliver, Robert N., Sr. Propulsion Engr. 

Ortell, Alexander R., Jr. 

— Robert James, Sr. Aerodynamic Gr. 
ingr. 

Peloubet, Raymond P., Sr. Struct. Engr. 

nuns, Robert Forrest, Weights Design Gr. 
engr. 

Polk, Edwin H., Sr. Struct. Engr., Prelim. 
Design 

Pollock, Robert T., Sr. Design Engr. 

Polovkas, Vincent G., Sr. Struct. Engr. 

Pratt, William H., Design Engr. 

Pray, Donald G., Tech. Analyst 

Reed, Bazil G., Asst. Div. Mgr. 

Robbins, Norman B., Ch. of Proj. 

Roberts, W. E., Jr., Stress Engr. 

Robinson, Will'am M., Jr. Engr. 

Roland, Harry L., Design Weight Engr. 

Saksena, Gajraj Bahadur, Sr. Struct. Engr. 

Schurmann, Ernest E. H., Aerodynamics Engr. 

Seacord, Charles Lynn, Jr., Sr. Aerophysics 
Gr. Engr. 

Sierra, Celestino R., Sr. Design Engr. 

Simon, William E., Aerodynamics Engr. 

Slagle, Grady M., Jr., Sr. Aerophysics Engr. 

Smith, Larz M., Proj. Struct. Engr. 

Snell, Rex L., Procurement Engr. 

Stancil, Robert Thomas, Aerodynamics Engr. 

Steele, Chester N., Sr. Propulsion Engr. 

Stephens, Uel, Jr., Sr. Struct. Engr. 

Stevenson, Capt. Robin, USAF, Ch., Produc- 
tion Div., USAF Plant Rep. 

Stewart, John D., Sr. Aerodynamics Engr. 

Stucker, Harry T., Aerophysics Gr. Engr. 

Studer, Vincent J., Struct. Engr. 

Sullivan, Thomas J., Mgr. of Contracts 

Teeter, George Howard, Sr. Aerophysics Engr. 

Thompson, Oscar N., Proj. Struct. Engr. 

Van Artsdalen, Charles M., Design Engr. 

Vileta, Frank, Design Engr. 

Vincent, Kenneth R., Sr. Propulsion Engr. 

Vrabel, Robert J., Flight Test Engr. 

Walker, Ralph McBee, Jr., Aerodynamics Engr. 

Ward, Jack C., Proj. Coordinator 

Watson, David B., Aerophysics Engr. 

Welton, Ralph E., Jr., Engrg. Planner 

Werner, Henry J., Design Engr. 

Westcott, William W., Field Engr. 

Whisenhant, Paul E., Illustrator 

Willis, J. G., Design Specialist & Cons. 

Wilson, Dan C., Proj. Struct. Engr. - 

Wirth, Fay A., Jr., Sr. Flight Test Engr. 

Witchell, Arthur S., Jr., Ch. Pilot 

Wolanski, Henry S., Gr. Engr., Electronic Com- 
puting Lab. 


Pomona, Calif. 


Allardt, Clark E., Design Engr. 


Bloom, Kenneth F., Missile Test Engr. 

Burkheimer, George E., Sr. Tech. Gr. Engr. 

Cucuzza, Joseph R., Hydraulics Design Engr. 

Dutton, R. A., Ch. Admin. Engr. 

Dutzi, James V., i‘ Engr. 

Gueldner,. Louis O., Jr., Design Gr. Engr.— 
Mech. Test Equip. 

Heller, Edward D., Sr. Design Gr. Engr., Mech. 
Design Sub Sections 

Heyman, Donald F., Struct. Engr. 

Jackman, Kenneth R. Engr., Test Labs., 
Guided Missile Div. 

Jackson, Paul H., Jr., Sr. Aerodynamics Engr. 

Jacobson, Orlin Milton, Missile Test Analyst 

Jowitt, James L., Design Engr. 

Kiebert, M. V., Jr., Asst. to Ch. Engr. 

Loomis, Robert C., Asst. Div. Mgr.—Opera- 
tions 

Marcinek, Jack J., Sr. Thermodynamics Engr. 

Maxwell, Norman E., Sr. Aerodynamics Engr. 

William Andrew, Thermodynamics 
engr. 

McMaster, Alexander, Staff Engr. 

M:lestone, Marshall L., Aerodynamics Engr. 

Miller, Percy H., Aerodynamics Engr. 

Palmer, Albert E., Admin. Gen. Supvr. 

Rugge, George F., Jr., Missile Test Conductor 

Saville, Eric J., Design Gr. Engr. 

Shapiro, Joseph, Sr. Design Engr. 

Stevenson, R. E., Design Specialist 

Stoughton, Milton F., Sr. Staff Engr. 

Teague, Pauline V., Design Engr. 

Vogel, Theodore A., Tech. Gr. Engr. 

Whitehill, William V., Sr. Dynamics Engr. 


San Antonio, Tex. 


Clegern, William A., San Antonio Mgr. 


San Diego, Calif. 


Adamson, James M., Design Specialist 

Alley, Donald J., Aero. Engr. 

Allwardt, Victor L., Ch. Flight Test Gr. Engr. 

Alter, Horace J., Sr. Design Engr., Prelim. 
Design 

Amster, Warren, Research Engr., Operations 
Analysis Gr. 

Applegate, F. Daniel, Power Plant Design Gr. 
Engr. 

Armstrong, Gene L., Design Specialist 

Avgerenos, Alexander, Sr. Design Engr. 

Ballou, L. Farwell, Jr., Aircraft Power Plant 
Install. Design Engr. 

Batten, Robert L., Test Engr.—Test Lab. 

Bauer, Robert L., Struct. Engr. 

Bayless, Ralph L., Ch. Devel. Engr. 

Bennett, Dwight H., Ch. of Aerodynamics 

Benson, Allen M., Thermodynamics Engr. 

Biering, Albert H., Flight Test Engr. 

Blumberg, Sam E., Fl ght Test Engr. 

Bova, Joseph A., Sr., Design Engr. 

Bowyer, James M., Jr., Sr. Thermodynamics 


Engr. 
Breitenbach, Max “J,’’ Sr. Struct. Engr. 
Brooke, H. E., Ch. of Hydrodynamics 
Brown, Leon D., Jr., Flight Test Engr. 
Bulinski, Ronald J., Aerodynamics Engr. 
Burstein, Adolph, Ch. Devel. Engr. 
Cariola, Joseph N., Sr. Design Engr. 
Carter, Wilbert V., Sr. Design Engr. 
Castle, Richard Peter, Design Engr. 
Chalk, Joseph B., Design Engr., Prelim. Design 


Gr. 
Chausse, Ronald H., Sr. Flight Test Engr. 
Cheney, Harold K., Proj. Engr. 
Christensen, Grant D., Asst. to V-P—Engrg. 
Cihak, Richard W., Jr. Engr. 
Clause. Melvin, Field Service Engr. 
Clements, L. V., Design Specialist 
Close, R. A., Design Engr. 
Coddou, Joseph W., Sr. Design Engr. 
D’Annunzio, Mario G., Aerodynamic Engr. 
Davis, Frank W., Asst. to V-P—Engrg. 
DeBevoise, John Manley, Sr. Aerodynamics 


Engr. 
Dickard, Herbert E., Sr. Design Engr. 
Dickey, Paul I., Aerodynamic Engr. 
Diller. Donald E., Sr. Struct. Engr. 
Donaldson, John D., Sales Engr. 
Dore, Frank J., Jr., Sr. Aerodynamic Engr. 
Dorrance. William H., Aerodynam‘cs Gr. Engr. 
Droege, Wm. C., Sr. Engr. 
Dvorak, Harry W., Sr. Design Engr. 
Eckert, Hans U., Aerodynamics Engr. 
Edelstein, Murray I., Flight Test Engr. 
Eilert, Morgan B., Jr., Design Engr. 
Erickson, Carl G., Test Engr. “A” 
Ewert, Edward C., Sr. Struct. Engr. 
Fink, Frank W., Ch. Engr. 
Fox. William W., Proj. Engr. 
Freelin, J. Raymond, Struct. Engr. 
Friedrich, Hans R., Dynamics Gr. Engr. 
Gallagher, Robert E., Flight Test Engr. 
Germeraad, Donald P., Ch. Engrg. Test Pilot 
Geudtner, Walter J., Jr., Aerodynamics Engr. 
Glasson, Clyde L., Designer, Powerplant Gp. 
Goodrich, Robert B., Design Engr. 
Gossett, William M., Jr. Engr., Tech. Writer, 
Airplane Model Specifications 
Greer, Dick L., Struct. Engr. : 
Griffith, John S., Sr. Thermodynamics Engr. 
Gunthorp, Seth, Research Test Engr. 
Haas, S. G. Frank, Jr., Ch.—Prelim. Design 
Hayes, Robert Byron, Design Engr. 


295 


Hendershot, Kenneth C., Thermodynamics Engr. 

Hester, Wayne C., Engr., Exp. Flight Test 

Holt, Robert L., Dynamics Engr. 

Hopkins, John W., Sr. Design Engr., Prelim. 
Design Dept. 

Huyett, Richard C., Aerodynamics Engr. 

Karnowski, Florian J., Design Engr. 

Keller, Wm. C., Staff Engr. 

Kelly, Charles P., Jr., Dynamics Engr. 

Kirby, Robert J., Aerodynamics Engr. 

Kourbelas, N. S., Struct. Engr. 

Kuhns, Robert M., Flight Test Engr. 

Lester, Wm. A., Sr. Design Engr. 

LeVine, J. W., Sr. Struct. Engr. 

Lindgren, Edwin E., Design Engr. 

Love, Charles Carleton, Jr., Sr. Thermody- 
namics Engr. 

Lowe, Warner S., Flight Test Engr. 

Lundby, Edward, Jr. Engr. 

Lynch, Robert A., Design Engr. 

MacLellan, Andrew D., Dynamics Exgr. 

Majcan, Walter M., Flight Test Engr. 

Mancuso, Dewey J., Dynamics Engr. 

Martin, Richard E., Dynamics Engr. 

Masaki, Mamoru, Design Specialist 

Mason, Jack, Staff Engr. to V-P--Engrg. 

Matteson, Harry C., Design Specialist 

McKinney, Wilbur T., Sr. Dynamics Engr. 

McLarin, Maitland, Flight Test Engr. (Tele- 
metering), Flight Test Operations Dept., 
Exp. Flight 

*McNarney, Gen. Joseph T., Pres. 

Meissner, Claus J., Struct. Engr. 

Melanson, J. Lloyd, Procurement Follow-Up 

Miller, Kenneth R., Sr. Design Engr., Elec. & 
Electronics Gr. 

Miller, Roy A., Struct. Design Specialist 

Minor, C. Dwight, Design Engr. 

Moore, Robert E., Flight Test Engr. 

Morgan, Arthur David, Jr., Struct. Engr. 

Morgan, Harold V., Dynamics Flight Test 
Analyst 

Mothersole, George F., Aerodynamics Engr. 

Murray, Lester K., Asst. to V-P—Plans 

Nakamura, Hideyoshi, Design Specialist, Pro- 
pulsion & Air Condit’oning 

Nilsen, Roy T., Sr. Design Engr. 

Norse, John, Design Engr. 

Nugent, Wilfred, Sr. Design Engr.—Gen. De- 


sign 

O’Hare, George W., Asst. Mgr.—-Model 8 
Flight Test 

Otis, David R., Thermodynamics Engr. ; 

Pasternack, Joseph M., Head—Operational 
Analysis 

Payne, Louis A., Design Specialist, Dynamics 
G 


r. 

Perkins, Frank M., Sr. Aerodynamics Engr. 

Pesek, Wilbert G., Engrg. Checker 

Phillippi, Ralph L., Design Gr. Engr. 

Piper, James E., Dynamics Engr. ' 

i Charles P., Jr. Engr., Wind Tunnel 

ept. 

Joseph C., Aerodynamics Engr. 

Reeder, Walter D., Aerodynamics Engr. 

Riedler, A. D., Sr. Aerodynamics Engr. 

Ritter, Arnold P., Aerodynamicist ; 

Robinson, Harold Lester, Sr. Aerodynamics 
Engr. 

Robinson, Richard S., Engrg. Writer, Engrg. 
Service Publicat’ons 

Rogers, Robert M., Electronic Engr. 

Romig, Mary F., Aerodvnamics Ener. 

Rosenbaum, Mortimer, Ch. Proj. Engr. 

Rother, Carl J., Research Gr. Engr. 

Schaefer, W. H., Sr. Struct. Engr. 

Schnaubelt, Franz Joseph, Design Engr.—Hy- 
drodynamics 

Seaton, Charles Herbert, Aerodynamics Engr. 

Sebold, Raymond C., V-P—Engrg. 

Shard, Ralph F., Design Engr. 

Shue, George L., Design Specialist : 

Sinclair, Frank D., Dir. of Foreign Sales, Com- 
mercial Sales Dept. 

Skoog, Edward W., Struct. Engr. 

Smith, Dickson J., Thermodynamics Engr. 

Springer, Robert E.. Aerodynamics Engr. 

Starr, Sterling V., Dynamics Engr. 

Steenrod, Oliver Haward, Design Engr. 

Stout, Ernest G., Staff Engr. | 

Streed, Rodney W., Sr. Dynamics Engr. 

Struthers, John H., Sr. Aerodynamics Engr. 

Tafe, Harvey C., Military Relations Dir. 

Van Norman, Allen, Design Engr. 

Waldo, Richard K., Market Research Mgr. 

Wallis, John R., Jr., Flight Test Engr. 

Ward, Kenneth E., Aerodynamicist 

Weissman, Jerome, Flight Test Engr. 

Wendt, Harold O., Design Specialist —Opera- 
tions Analysis 

Wenzel, James G., Aerodynamics Engr. 

Werner, Norbert M., Aerodynamics Engr. 

Westbrook, R. C., Sr. Struct. Engr. 

Whigham, Eugene E., Flight Test Engr. 

White, Richard P., Proj. Engr. 

Wilson, Jesus, Struct. Engr. 

Wilson, John Calvin, Jr. Engr. 

Withee, Wallace W., Ch. of Exp. Flight Test 
Operations 

Woersching, Thomas B., Design Specialist in 
Operations Analysis 

Woffinden, Frank B., Jr., Dynamics Engr. 

Wokuluk, John John, Design Engr. 

Worden, Donald Clyde, Asst. Proj. Engr. 

Wozniak, Frank B., Asst. Proj. Engr. 

Wright, Robert M., Flight Test Engr. 


| 

7 | 
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Colorado Springs, Colo. 


Murray, 
Office 


Lester K., Megr., Colorado Springs 


Convertawings, Inc. 


Kaplan, David H., Pres. & Ch. Engr. 


Convertoplane Corporation 
Herrick, Gerard P., Pres. 


Conway Publications 


Conway, H. M., Jr., 


Owner 


Cook Electric Company 


Poggi, Martin J., 
Vinicky, 


District Megr., 
Benedict M., Div. Mgr. 


Seattle, Wash. 


Cook Research Laboratories Division 


Broecker, Harold W., Engr. (Design) 
Friedlund, Donald R., Jr. Engr. 
Guttenberger, Norbert T., Adm. Asst., Aero 


dynamics Dept. 
Hamilton, Richard W., Sr. Engr., 
Sect. 
Hawkins, Harold V., Asst. Dir. 
Hoffmann, Peter R., Sr. Design Engr. 
Meyer, Richard A., Sr. Engr.—Aerodynamicist 
Musil, Jay L., Sr. Aero. Engr. 
Pedersen, Paul E., Sr. Research Engr. 
Provart, Robert, Sr. Engr. 
Scoledes, Aristotle G. M., Exec. Engr. 
Turetzky, Arthur A., Sr. Proj. Engr. 
Wackelin, Harold L., Sr. Engr. 
Wiant, Harry W., Sr. Engr. 
Zimay, Donald R., Jr. Engr., Aero. Physics Div. 


Aero Phy sics 


Inland Testing Laboratory Division 


Osmanski, Joe T., 


Vibrations Engr. 


Frank R. Cook Company 


Cook, Frank R., Pres. 


Corben Aircraft Company 


Dzik, J. Stanley, Ch. Engr. 


R. S. Corcoran Company 


Mangold, Elmer F., Dir. of Purchases & Asst. 
to Owner 


Corex Limited 


Isserstedt, S. Gordon, Pres. 


Cornell Aeronautical Laboratory, 
Inc. 


Adler, Alfred A., Research Aerodynamicist 

Alexander, James F., Jr., Asst. Aero. Engr. 

Andes, John P., Head, Engrg. Sect., Wind 
Tunnel Dept. 

Arrow, Bernard, Research Engr. 

Ball, 7; Norman, Principal Research Engr. 
Flight Research De 

Bartlett, George E., 
dynamics 

Beneke, Jack, Assoc. Aero. Research Engr. 

Bird, King a Head, Operations Sect., Wind 
Tunnel Dep 

Bird, Walter PW. Asst. Head, Industrial Div. 

Birk, Paul M., Principal Engr. 


Set. Head, Applied Aero- 


“oy John’ W., Proj. Engr. » Wind Tunnel 
Brot WwW. Gordon, Assoc. Eng 
Breuhaus, . O., Asst. Head, light Research 


Dept. 
Brewer, Walter, Jr., Principal Engr. 
Bull, Gifford, Proj. Engr. < Pilot 

Champness, Norman A., Research Electronics 

Engr. 

Champney, William B., Principal Engr. 
Chapman, Seville, Head, Physics Dept. 

i Harold A., Asst. Head, Aero-Mech. 


ept. 
Crowell, William E., Br. Head, Aircraft Equip. 
r., Aeromechanics Dept. 
Czeck, Eugene A., Asst. Aero. Engr. 
Daughaday, Hamilton, Head, Helicopter Sect., 
Aeromechanics Dept. 
Deitchman, Seymour J., Research Engr. 


NEERING REVIEW 


Head, s Sect. 


Dell’ Ami Frec 
illiam Assoc. 


Duke, W 


Dye, Ed R., Head, industrial Div. 

Dye, F S., Jr., Asst. Research Aerody- 
nami Aer odynamics Research Dept. 

* T ibrarian 

jt loyd R., Aero. Research 

Feigenb: David, Head, Digital Computing 


Sect 
Flax, Alexander H., Head, 
search Dept 
Foster, Edward E., Exec. Engr. 
Foster, Mark , Head, Devel. Div. 


Aerodynamic Re- 


Geelan, George G., Principal Engr., Contracts 
Dept 

Goodman, Theodore R., Principal Engr. 

Gowin, N z., Assoc. Flight Test Engr 

Hardie, Daniel. B., Asst. Research Aerodynami- 
cist 

Hindersinn, Kenneth, Assoc. Research <Aerody- 
namicist 

Hutchinson, Charles H., Assoc. Engr. 

Kaushagen, W. Maurice, Asst. Dept. Head— 
Physi 

Kelso, Robert S., Head, Wind Tunnel Dept. 

Kent, John D., Asst. Aero. Engr. 

Kluge, Robert W., Guided Missiles Mgr. 

Koegler, Richard Head, Aero. Engrg. Br., 
Flight Research Dept. 

Lappin, Arthur N., Principal Engr. 


Lawrence, Herbert R., Asst. Head, Aerodynamic 


Research Dept. 
Lew, John, Asst. Aero. Research Engr. 
Loewy, Robert G., Research Aero. Engr. 
Logan, Joseph G., Jr., Principal Physicist 


Lombardi, Loreto, 
Marble, Mrs 


Research Struct. Engr. 
Helen S., Asst. Engr. 


Milliken, William F., Jr., Mgr., Flight Research 
Dept 

Muzzey, Cliffe rd L., Sect. Head 

Notess, Cl B., Assoc. Fit. Test Engr 


Olshevsky, 


Di mitry E., Principal Physicist 
Rosenbaum, 


Harold M., Assoc. Research Mathe 


Schmidt, Eugene F., 
Schwartzapfel, Wilbert, 
Special Proj. Dept. 


Research Engr. 
Head, Evaluation Sect., 


Shatz, Robert H., Head, Special Proj. Depts. 

Smith, Alvin C., Aero. Research Engr., Indus 
trial Div 

Smith, William E., Asst. Research Aerodynami 


Ellis R., Br. Head—Hangar Instru 
Flight Research Dept. 
2 ng C., Principal Engr., Flight Re 
Stevens, Robert M., Head, Weapons Br., Devel 
Div 
Targoff, Walter P., Head, Applied Mechanics 
Sect 
Trimbach, Clem G., Exec. Engr. 
v— Robert J., Assoc. Research Aerodynami- 
WwW hi David W., Sect. Head, Engrg. Br., 
flight Research Dept. 
White, Richard Peregrine, Jr., Research Engr. 
Whitir Arthur A., Sect. Head, Weapons Br. 


n G., jr., Sect. Head, Exp. Aero 


Assoc. Engr.—Aerody- 
Asst. Flight Test Engr 
Research Aerodynamicist 
Assoc. Research Phvsicist 
2m R, Jr., Assoc. Aero. Engr. 

irice Research Engr. 


Cornell University 


, Harold, Grad. Student in Aero. Engrg., 
Engrg. Materials 


hkenas, Harry, Research Assoc., Grad. School 
of Aer Engrg. 

Bijlaar , Paul P., Prof. of Struct. Engrg. 

De Haven, Hugh, Cons.—Safety Problems, Crash 
Injur y Research 

Kell, R. J., Instr., Mech. Engrg. Dept. 


li, Carlo, Assoc. Prof., Aero. 
Struct. 
las, Prof. of Aero. Engrg. 


R., Dir., Graduate School of Aero 


Engrg.— 


Tze-kuei, Instr., 


V-P for Research 


Engrg. Mechanics & 


w Mate T. P., 


Cornell-Guggenheim Aviation Safety 
Center 


Lederer, Jerome, Dir. 
Lewis, William L., Western Rep. 
Woodham, Ruland’ M. , Assoc. Dir. 


Cox & Company, Inc. 


Cox, Duncan B., Pres. 


Cox Engineering 


Orville, Elec. Engr. & Owner 


—SEPTEMBER, 


Creative Industries of Detroit 


Gaston, George B., Sales Engr. 


Curtiss-Wright Corporation 


*Hurley, Roy T., Pre 
Kitsmiller, Charles E., * Quality Mer., 


Morton, Charles Ingails, Asst. Dir. Export Div, 


Electronics Division 


Becker, Henry K., Asst. Sr. Proj. 
Aerodynamicist 

Cary, Charles O., Sales Mer 

Dehmel, Richard x oe Ch. Engr. 

Goodwin, Roscoe H., Sr. Asst. Proj. Engr. 

Israel, Lester, Asst. Sr. Proj. Engr. 

Miccio, Joseph V., V-P & Gen. Mgr. 

Moles, Howard R., Ch. Proj. Engr. 

Paglianete, Francis J., Aerodynamicist 


Engr.— 


Peters, Elwyn H., Production Mgr. | 
Simpson, Duncan W., Asst. Sr. Proj. Engr, 
Stein, Arnold M., Aero. Engr., Aerodynamicist 


Propeller Division 


Adrian, Joseph L., Ch. Propeller Design Engr 
Africano, Altred, Staff Engr. 
Allen, Edward M., Aerodynamics Engr. 
Amatt, William, wits Struct. Engr. 
Bauman, John R., Jr., Designer 
Borst, Henry c. Staff Engr. 
Brady, George W., Dir. of Engrg. 
Carter, J. L., Asst. Proj. Engr. 
Chillson, C. W., Ch. Research Engr. 
Clawson, Edwin L., Sales & Install. 
Dong, James C. Sr. Stress Analyst 
Enos, Louis H., ” Quality Mgr. 
Goretsky, Melvin E., Sr. Aer xdynamics Engr. 
Johnson, William F., Jr., Proj. Engr. Research 
LaMont, Charles Warren, Jr., Struct. Engr. “A” 
Lehman, Frederick G., Cons. Engr. 
Manak, Frederick W., Stress Analyst, 
Sect. 
Mergen, Jessoh M., Ch. Design Engr. 
Meyer, William r.. Staff Engr. 
Richardson, Donald W., Asst. Proj. Engr. Aero- 
dynamics 
Robbins, Herbert S., Mgr., West Coast Office 
Sheets, Jack H., C Rocket Design Engr. 
Stulen, Foster B., Ch. Tech. Engr. 
Tiedeman, Robert K., Proj. Engr. 
Warden, Harold H., Gen. Sales Mgr. 
Winzer, Fred A., Jr., Asst. to Gen. Sales Mgr 
Wunner, George W., Mer., Sales & Install. 
Engr. Dept. 


Engr. 


Struct. 


Wright Aeronautical Division 


Albanese, D. Thomas, Stress Analyst & Sr. Test 


Engr. 
Apte, Stanley H., 
Sales Dept. 
Arthur, H. Neil, Field Engr 
a a R., Sr. Test Engr. & Flight Test 


Bz ak. Richard J., Sr. Engr.—Stress & Ap- 
plied Mech, Gr., Advance Engine Design Div. 

Beers, Henry S., Jr., Engr., Sales Engrg. 

Bergmann, T. F., Sales Engrg. Mgr. 

Berko, Lawrence, Sr. Asst. Proj. Engr. 

Bern, Edward C., Test Engr 


Military Contract Negotiator, 


Bradford, Richard G., Sr. Test Engr.—Exp. 
est 
Bussiere, Rene, Ch. Proj. Engr. & Megr., Pro- 


peller Engine Controls Div 
Callahan, J. Fred, Jr., Asst. Proj. 
Test Engrg. Dept. : 
Campbell, Kenneth, Gen. Mer., Research Div. 
Chamberlin, Fred S., Ch. Engrg. Pilot 
Chapin, Paul W., Test Engr. 
Cole, Rossa W., Ch. Proj. Engr. 
Crane, Vernon P., Engrg. Pilot 
Cutler, M. Michael, Asst. Proj. 
Diacatos, Phillip, Sr. Test Engr., Stress & 
Appl. "Mech. Sect.—Advance Design Div. 
Drake, William M., Sr. Engrg. Pilot 
Farrar, Earl V., Asst. Ch. Engr. 
Farrow, John R., Field Engr. 
Foreman, Kenneth M., Asst. Proj. 
jet Div. 
Francis, Sarels E., Proj. Engr. 
Furlick, Wm. J., Engrg. Pilot 
Gentile, Joseph, Vibrations Test Engr. 
Grieco, Joseph P., Sr. Test Engr., Turbo-Prop. 
iv. 
Harshman, Daniel L., Asst. Proj. Engr. : 
Harvey, Erskine A., Asst. Mrg., Exp. Mfg. Div. 
Hertwig, Lee J., Jr. Field Engr. 


Engr., Exp. 


Engr. 


Engr., Ram- 


— Theodore, Proj. Engr, Engrg. Research 

Hoexter, Rolf, Asst. Proj. Engr.—Reciprocat- 
ing Engine Devel. 

Houpt, W. Kenneth, V-P for Sales 

Johnson, Robert E., Ch. Field Engr. 

Kuhta, Steven Robert, Design Engr., Research 


Div. 
Lane, Kenneth M., Dir. of Patents 
Lary, Frank B., Proj. Engr.—Turbine Install. 


— 
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HIGHER SMALLER LIGHTER HIGHER 

SPEEDS ENVELOPES WEIGHTS CEILINGS 

A New Series of Fixed Displacement Pumps 
That Check Out on the Points You Want Most! 


MODELS 65F005 


port Div, 


ngr. 


| 
| 
| 


—— PAD PER AND 10260 * = 
Engr 
Rated Capacity: 0.5 gpm @ 1500 rpm. 
. Max. Continuous Speed: 10,000 rpm. 
ign Engr. Continuous Pressures: 1500 psi and 3000 psi. 
Weight: 31 oz. 
MODELS 65F010 
ics Engr. 
h 
Engr. “A” Rated Capacity: 1.0 gpm @ 1500 rpm. 
Max. Continuous Speed: 10,000 rpm. 
st, Struct. Continuous Pressures: 1500 psi and 3000 psi. 
Weight: 3.2 Ib 
MODELS 65F015 
ngr. Aero- 
past Office | 
ign Engr. 


Rated Capacity: 1.5 gpm @ 1500 rpm. 
Max. Continuous Speed: 10,000 rpm. 


sion Continuous Pressures: 1500 psi and 3000 psi. H Y A “W Mp 
Weight: 4.0 Ib. 
Negotiator, PER AND 1026!* The 65F Series STRATOPOWER Hydraulic 
‘light Test | i | ea Pumps pack more power than ever into ex- 
ess & Ap- 10 » §| (O) jt tremely small envelopes ... check the draw- 
ings! These Fixed Displacement Pumps operate 
—4 at higher speeds... check the figures! 
ngr.—Exp. Rated Capacity: 2.0 gpm @ 
4 ns Max. Continuous Speed: 7500 rp The 65F Series Pumps feature a piston actua- 
Mer., Pro- Conti P 1500 psi and 3000 
Weight: 5.5 Ib. tion mechanism which is unaffected by fluid tem- 
UNngr., Xp. . 
earch Div. MODELS 65F030 peratures or inlet pressures. They will operate 
with reservoirs pressurized to over 80 psi abso- 
i} » / ss lute, yet do not require pressurization for altitude 

chy 


Max. Continuous Speed: 7500 rpm. WATERTOWN DIVISION 
Continuous Pressures: 1500 psi and 3000 psi. 


Weight: 6.0 Ib The New York Air Brake Company 


r. 
Turbo-Prop. 760 Starbuck Ave., Watertown, N. Y. 


*Other mounting flanges and port arrangements available. 


| 
| 
| 
en ait | 1 would like more information about the new 
; : | STRATOPOWER Series 65F Hydraulic Pumps. 
| WATERTOWN 
-Reciprocat- D | V | 0 N Name Title. 
THE NEW YORK AIR BRAKE COMPANY f | Company 
r., Research | Address. 
STARBUCK AVENUE WATERTOWN: WN Y. 
—— City. Zone___State. 
ine ns | 


INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y. 


roit 
ion ‘ 
| 
Es = 
> 
we 
ales Mer. | : 
& Install. f[ 
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Leadbetter, Robert T., Sales Engr. 

Locklin, Robert & Test Engr. 

Lundquist, W. V-P & Ch. Engr. 

Maxwell, Robert’. Proj. Engr., Engine Devel. 

McWilliams, Bayard , ih Product Applications 
Engr. 

Miccio, Joseph V., V-P & Gen. Megr., 
Aeronautical Div. 

Moore, Vincent, Asst. Ch. Engr. 


Wright 


for Design 


Morris, Maron Asst. Proj. Engr., Aero.— 
Thermo. R&D D 

Mulligan, Denis, ae. to Gen. Mgr. 

Perry, Millard Fillmore, Asst. Proj. Engr., 


Aero.-Thermo. R&D Div. 
Powers, Edward M., V-P for Engrg. & Research 
Rautenstrauch, Robert, Asst. Proj. Engr. 
Reeks, William A. 
Reenstra, Howard C., Test Engr. 
Reuna, Edwin D., Test Engr. 
Rodenbaugh, Wm. L., Asst. Proj. Engr. 
Sabatiuk, Andrew, Asst. Proj. Engr., Research 

iv. 

Sarro, Claude A., Sr. Test Engr. 
Schmidt, Alfred, Sr. Test Engr. 


, Research Div. 


Schmitt, Heinz E., Proj. Engr., Combustion 
Sievers, Alwin G., Asst. Proj. Engr., Tech. 
Data Div 


Sisto, Proj. Engr. 

Sokolsky, Saul, Intermediate Test Engr. 

Stevens, Robert O., Sr. Test Engr. 

Stewart, Charles C., Asst. Proj. Engr. 

Vance, Harold C. jr. Intermediate Test Engr., 
Design Div., Non- Rotating Engines Br. 

Winch, S. G., Proj. Officer—Reciprocating En- 


gines 
Zimmet, Donald, Design Engr., Advance Design 
Devel. Div. 


Cushman, Darby & Cushman 


Street, Lloyd Joseph, Patent Lawyer 


Dalmo Victor Company 


Hahn, Stuart H., Engrg. Cons. 


The Dalton Foundries, Inc. 


Clarke, Robert H., Plant Engr. 


Dana Manufacturing Co. 


Adler, R. C., Owner 


Danmarkshavn 


Averill, Robert Guyer, Dir. 


Decker Aviation Corporation 


*Spirito, Thomas W., V-P 


The de Florez Company, Inc. 


de Florez, Rear Adm. Luis, Chairman of the Bd. 
de Florez, Peter, Pres. 
Gratiot, John P., Engr. 


De Golyer and MacNaughton 


Griffin, W. Raymond, Geophysicist 


The de Havilland en: Company 
Ltd. 


de Havilland, Sir Geoffrey, Dir. 

Kirk, Jacques A., Deputy Head, Wind Tunnel 
Dept. 

Lawrance, Ray, Sr. Stressman 

Szukiewicz, Romuald, Asst. Ch. 
cist, Airspeed Div. 

Tamboli, Ramchandra B., Aerodynamicist 

Townsend, Neville Austin, Sr. Stress Analyst 

Walker, Charles Clement, Cons. 

Warner, John Miles, Ch. 
speed Div. 


Aerodynami- 


Aerodynamicist, Air- 


de Havilland Aircraft of Canada, 
Ltd. 


Batch, Richard G., Aerodynamicist 
Binnington, Dougias ingr., 
Modification Gr. 
Church, Paul Burton, 

ung, Simon 
Hiscocks, R. D., Sr. Design Engr. 
Jackson, Will'am H., Quality Control Mgr. 


Design 


Aerodynamicist 


Laundry, Wi illiam Ewart 

Loudon, TI as Ri chardson, Engrg Staff 
Trotter, Leonard T., P roj. Engr. 

Uffen, J. P., Aerodynamicist 

Wall, Ernest, Servo Engr. 


De Laval Steam Turbine Company 


Birmann, Rudolph, Cons. Engr. 
Smith, George W., Jr., Chairman 


Del Mar Engineering Laboratories 


Del Mar, Bruce, Pres. & Treas 
Holly, Kenneth “Eugene, Design Engr. 


Wilmot, Russell A., Assoc. Engr. 
Delta Air Lines, Inc. 
Addison, Floyd, Capt. 


Des Plaines Aeronautical 
Corporation 


Saxe, Robert K., Flight Instr. 


Design Engineering Company, Inc. 


Larrecq, Anthony J., Pres. 


Design Service Company of 
New York 


Banevic, John A., Draftsman—Tech. Illustrator 


Designers for Industry, Inc. 


Beall, Douglas L., Designer 


De Vore Engineering Service 


De Vore, Gilbert 


Diamond Ordnance Fuze Laboratory 


Bowles, R. E., Supvry. Engr 


Dielectric Products Engineering 
Company, Inc. 


Brown, ¢ rles D., Pres. 


Diesel Engine Corporation 


Gould, W am C., V-P & Gen. Mer. 


Doak Aircraft Company, Inc. 
*Doak, E. R., Pres. 
Morris, Charles W., V-P—Engrg. 


Nelson, Norman E., Ch. Engr. 
Reichert, James B., Design Engr. 


The DoAll Company 


Fisher, Wesley J., Factory Rep. 


W. D. Dodenhoff Company, Inc. 


Leinew r, Wm. F., Jr., V-P & Gen. Mer 


Doman-Fleet Helicopters, Ltd. 
Ham. Norman D., Proj. Engr. 
Zeerip, T. E., Dir. 


Doman Helicopters, Inc. 


Biro, Louis. Stress Analyst 
Zeerip, T. E., Dir. of Mfg. 


R. R. Donnelly & Sons Company 


Engle, Orland J., 


Supvr.—Industrial Engrg. 
Kunst, 


Arnold Edward, Sr. Industrial Engr. 


Douglas Aircraft Company, Inc. 


made, Robert F., Asst. Wash. Rep. 
Cardier, Aiden B., Proj. Coordinator, Edwards 
Karetens, Nicholas V., 

Sands Proving Ground 
Paradiso, Michael Antonio, Gr. Engr., Elec. 

Sect. Manges Missiles; NAMTC, Point Mugu { 
Price, Milo V., Service Rep.; NAS, Alameda ; 


Design Engr.; White 


Charlotte, N.C. 


Smith, Sheldon P., Gen. Mgr 


El Segundo, Calif. 


Abzug, Malcolm J., Design Specialist—Aerody.- 
namics 
Acampora, Andrew, Service Rep. 

Adams, Earl Winslow, Designer ‘‘A”’ 
Adcock, Clifton L., Aerodynamicist 

Adkisson, Robert E. , Designer 

Allen, Fred C., Supvr., Strength & Stress Grs 


Andersen, Arnold K., Customer Serv. Rep. “3 

Anderson, Dale E., Customer Serv. Rep. “B” ; 

Anderson, James E‘nar, Dynamicist 

Anderson, Rav B., Stress Analyst ' 

Barth, Jack E., Design Specialist 

Bergst, George L., Jr., Assoc. Engr 

Bock, John W., Designer 

Bratt, Robert W., Design Spex inet 

Cc arhart, Nathan ‘A., Design Eng 

Collins, Ben F., Jr., A2D & ASD Proj. Engr. 

Cornish, Harry Ewing, Asst. Design Engr. 
(Attack) 

Danielson, Glen R., Engrg. Designer é 

DaRos, Charles J., Aerodynamicist f 

Dawson, Robert P., Assoc. Engr. ‘‘A”’ t 

Devlin, Leo J., Ch. Designer & Asst. Ch. Engr. | 

Drake, Douglas E., Assoc. Engr., Stability & 
Control, Aerodynamics Sect. 

Entz, Roger D., Jr. Engr., Armament Gr 

Epperson, Thomas M., Customer Service Rep. 

Fleming, James B., Engrg. Designer ‘“‘A” 

Fuller, George M., Aerodynamicist 

Gann, Harry, Jr. Engr. 

Garcia, Victor R., Stress Analyst 

Garrison, Robert G., Flight Test Engr., 
Plant Sect. 

Goddard, Vincent P., Aerodynamicist 

Gohl, James R., Designer 

Gorgenson, John A., Asst. Proj. Engr 

Gustafson, Harry F., Design Specialist 

Heald, Ervin Ross, Design Specialist—Aero 
dynamics 

Heinemann, Edward H., Ch. Engr. 

Herfurth, John J., Aerodynamicist, Des gn Gr., 
Aerodynamics Sect. 

Hood, James F., Jr., Assoc. Engr., 
Interiors Gr. 

Hornburg, Robert C., Designer “‘A”’ 

Hovey, Robert W., Aerodynamics Engr.—Wind 
Tunnel Testing 

Husmann, Richard A., Assoc. Engr., 
Plant Performance Gr 

Jackson, Robert Clay Prim, 

Kamm, Raymond, Sect. Ch 

Kerker, Richard, Aero. Engr. 

Kies, John R., Jr. Engr. 

Kurrasch, L. F., Designer 

Landis, Merle A., Aerodynamicist 

McGhee, George Douglas, Fuel Systems Lead 
man 

McJones, Robert W., Aerodynamics Engr. 

Meyers, William F., Engrg. Designe1 

Minnich, Otto J., Jr., Design Engr. 

Morris, Deane N., Aerodynamics Engr 

Murphy, James S., Aerodynamics Engr. 

Myers, Glenn G., Assoc. Engr., Aerodynamics 

Nagel, Richard G., Test Equip. Engr. 

Nark, Theodore C., Jr., Engr., Aerodynamics 
Sect. 

Nawotka, Henry E., 
Patuxent River, Md. 

Nay, Harvey O., Aerodynamic Engr. 

Newton, Floyd C., Jr., Aerodynamics Engr. 

Nichols, Douglas Stress Analyst 

Nichols, Harry A., Proj. Engr. 

Noll, Alan H., Designer : 

O’Neil, William F., Assoc. Engr. ‘A‘—Wind 
Tunnel Design 

Pearce, Herbert E., Assoc. Engr., 
Design Gr. 

Pendley, Robert E., Aerodynamicist 

Perry, Alden P., Engr. 

Pierce, Ernest W., Aerodynamic Design Gr 
Leader 

Plemel, James E., Assoc. Engr. “A” 

Poppen, Dr. John R., Cons. in Aviation Medicine 

Porter, Lawrence D., Engr., Wind Tunnel 
Design Gr. 

Price, Milo V., Service Rep.—NAF & NAMC, 
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Quentin, E. Parsons, Power Plant Performance 
Engr. 
Rees, Arthur C., Assoc. Engr. “A” 
Reesing, Harlan A., Production Design Engr. 
Reiutz, Jule J., Engr. —Designer * -A" 
Rhoads, John R., Designer ‘“‘A”’ 
Riedinger, Louis A., Struct. Engr. 
Ryder, Earl R., Designer 
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Sabara, Walter Eryk, Struct. Engr. 

Schuler, John McHenry, Assoc. Engr., <Aero- 
dynamics Sect., Stability & Control Gr. 

Senchuk, Peter Ge ., Liaison Engr. 

Shaver, John W., Asst. Proj. Engr. 

Shaw, Spencer i Asst. Head Stress Gr, 

Smith, A. M. O., Supvr,—Design Research 

Smith, Lyman D., Design Engr. “A,” Wind 
Tunnel Model Design Gr. 

Smith, Robert Beaton, Asst. Ch., Aerodynamics 
Sect. 

Stammerjohn, Richard M., Stress Analyst 

Stevenson, Clinton H., Ch., Strength and Weight 
Sect. 

Stoner, Eliot F., Gen. Supvr., Basic Cost 
Analysis Dept. 

Stringham, Ralph, Jr., Research Analyst 

Sutton, Robert J., Process Engrg. Supvr. 

Talbert, Turley W., Engrg. Personnel Mer. 
Thrall, Edward W., Jr., Design Specialist 

Henry H Aerodynamicist * 
Van Every, Kermit E., Ch., Aerodynamics Sect. 

Walker, Howell Jr. : Design Engr. 

Weidenheimer, Norman W., Asst. Proj. Engr. 

Whitesides, William F., Power Plant Design 


Engr. 
Whittier, W. L., Ch. Serv. Engr. 
Winchester, Henry F., Designer 
Winn, Robert Liaison Engr. 
Wood, Drury , Jr., Production Test Pilot 


Long Beach, Calif. 


Balzer, Joseph F., Design Engr. 

Bauer, Andrew B., Aerodynamicist 

Bekkedahl, James L., Assoc. Engr. 

Bell, Emily Anne, Assoc. Engr., Stress Dept. 

Bell, William T., Designer 

Bergere, Emric W., Ch. Production Engr. 

Bowers, Robert Ww. Proj. Engr. 

Campbell, Anthony, Ch. Test Engr. 

Campbell, William E., Assoc. Engr. 

Church, Stanford, Aerodynamics Engr. 

Cody, J. Bernard, Stress Analyst 

Cogan, Harry, Struct. Test Engr. 

Compton, Philip R., Asst. Prelim. Design Engr. 

Cone, Frederick P., Struct. Engr. 

Copeland, Wm. Creecy, Jr., Assoc. Engr. 

Crawford, Chas. C., Jr., Engr., Aerodynamics 

Dager, William E., Stress Analyst 

Davies, Charles W., Proj. Engr. 

Doering, Donald Arthur, Jr. Engr. 

Eakin, Eugene C 

Engum, D. B., Struct. Engr. 

Erickson, Arthur Wm., Assoc. Engr. 

Erwin, John Mansfield, Assoc. Engr.. Stress Gr 

Gerlach, Dayton Odell, Jr. Engr., Stress Dept. 

Glasgow, Charles S., Asst. Ch. Engr. 

Halcin, Aerodynamicist 

Hammil, John P., Tr. -» Design Specialist 

Ikoca, George H., Ch. Struct. Engr. 

James, Travis Cc. Struct. Engr. 

Jawor, Chester F., Research Lab. Analyst “A” 
-Dynamics 

Judge, D. Jane, Engr., Aerodynamics Gr. 

Karraker, Connard F., Stress Analyst 

Katz, Donald J., Assoc. Engr. (Aerodynamics) 

Keever, Gerald Henry, Tool 

Kingsland, Richard Bennett, Assoc. Engr. 

Klotzsche, Max, Struct. Engr. 

Kreisler, Sol S., Asst. Ch. Designer 

Larkin, Don P., Assoc. Engr. 

Alan C., Design Engr. ‘‘A,” Power Plant 

Lorenz, George C., Designer ‘“‘A” 

Lowy, ‘Mortimer J., Struct. Engr. 

Ludwig, Lloyd G., Research Engr. 

Mahrer, Albert H., Assoc. Engr.—Aerodynamics 

Marroni, Michael A., Jr., Engr., Stress Analvsis 

Marshall, Harold M., Research Lab. Analyst 


McClymonds, James C., Stress Analyst 
= agg Ralph L., Ch. Armament Engr. 

Miller, Louis C., Flight Test Co-ordinator 
Miskam, Frederick C., Design Specialist 
Monroe, Donald E., Engr., Strength Test Gr. 
Moseley, David L., Ch. of Stress & Testing 
Parmenter, Clyde w., Assoc. Engr. 
Prentice, Robert W.. Stress Analyst 
Prior, Richard O., Engrg. Designer “A” 

Rogers, David M., Engr.—Stress Gr. 

Rowe, William T., Assoc. Engr. “A” 

Ryan, John H., Proj. Engr.—B-66 Series 

Sain, Jack A., ‘Jr. Engr. Service Engrg. Dept. 
Saneto, Satoshi, Engr.—Struct. Design Gr. 
Schjelderup, H. C., Strength Analysis, Methods 

Engr. 

Stanwood, Jay W., Jr. Engr. 

Stefan, Albert Dy Designer 

Stone, Melvin, Asst. Ch. of Strength 
Sutton, James R., Designer “A” 

Targos, John A., Assoc. Engr. 

Tatham, Norman, Ch. Controls Gr. Engr. 
Teel, Lewis W., Proj. Engr. 

Thelander, John A., Aerodynamicist 

imms, George W., Assoc. Engr., Equip. Gr., 

Radio Radar Sect. 
tipp, Warren John, Assoc. Engr., Aerody- 

namics 
Walther, Ernest P., Ch. of Hydraulics & Land- 

ing Gear 
Watkins, Chas. Lee, Jr. Engr. 
White, Charles O., ‘Assoc. Engr. “A,” Aerody- 
namics Dept. 
Whitney, Toe! M., Power Plant Engr. 
Jickham, Charles G., Struct. Engr. 


Wilson, George T., Gr. Engr.--Wing & Nacelle 
Struct. 

Wolcott, Fred W., Ch. Prelim. Design & Aero- 
dynamics Engr. 


Santa Monica, Calif. 


Adams, Mac C., Aerodynamicist 

Allardt, F. H., Engr. 

Allen, Hareld R., Design Engr. ‘‘A”’ 

Amick, Willard J., Flight Test Engr. 

Anderson, A. Mallory, Engrg. Designer, Flight 
Test Dept. 

Anderson, Frederick W., Stress Engr. 

Anderson, Karl M., Designer 

Archambault, Roger G., Flight Test Analyst 

Aurand, Henry Jr., Staff Asst., Missiles 
Prelim. Design 

Bachand, Will.am E., Flight Test Engr. 

Barndollar, Ellen Jane, Dynamics Engr.—Flutter 
& Vibration 

Bauer, Harold Ernest, Proj. Engr., 
Design Gr. 

Beane, Beverly J., Aerodynamics Engr. 

Beck, Henry W., Engrg. Draftsman 

Beck, Niels J., Research Engr. 

Bednarek, Michael, Designer ‘‘A”’ 

Beemer, Harold R., Hydraulic & Landing Gear 
Designer 

Bell, Newton W., Struct. Engr. 

Bellows, Harry A., Jr., Assoc. Engr., Strength 
Test 

Bennett, Robert H., Jr., Stress Analyst 

Bingham, Kenneth B., Asst. Design Engr. 

Black, Richard Egbert, Stress Analyst ‘‘A”’ 

Bleviss, Zegmund O., Aerodynamics Engr. 

Brown, Russell W.. Struct. Designer 

Brush, Robert P Engrg. Test Pilot 

Bue, Edward A., Jr., Designer 

Bueker, Robert “Arthur, Designer 

Burton, Edward F., Ch. Engr. 

Carah, Alfred J., Asst. Ch. Design Engr. 

ae Leo A., V-P & Gen. Mer. 

Castle, Robert Allan, Engr., Strength Sect. 

Catlin, Louis J., Standards Engr. 

Chamberlin, Joseph “Jac” Alan, Designer 

Chase, Rodney Designer ‘“‘A” 

Clancy, Donald M., Assoc. Engr 

Clarke, William W., Assoc. Engr. 

Cohen, William S., ‘Aerodynamicist 

Colby, Starr j., Aerodynamics Engr. 

Corrigan, Harry G., ant yn Engr. —Elec. 

Courtney, J. Hertel, roduction Liaison Gr. 

Dandy, Eugene F., yee Engr. 

Davis, Joseph G., Aerodynamicist, Missile Aero- 
dynamics 

DeLameter, H. D., Missiles Proj. Engr. 

Denke, Paul H., Strength Analysis Methods 
Engr. 

Dickinson, Warren T., Exec. Engr. 

Diehl, Richard A., Design Engr. “A” 

Dixon, Howard Specialist 

Douglas. D. W., 

Downs, William R.. Supvr.— Aircraft Tech. 
Service 

Drummond, W. H. P., Ch. Testing Engr. 

Drury, Philip E., Assoc. Engr. 

Duitman, Rock, ‘Aerodynamicist—Missiles 

Dunlap, R. Alan, Aerodynamics Engr. 

Dunn, Orville R., Asst. Supvr.—Aerodynamics, 
Stability and Control 

Dysart, Joseph J., Asst. Ch. Proj. Engr.—DC6 
& DC7 Series Aircraft 

Edgar, John M., Aerodynamicist 

Edwards, James B., Asst. to Ch. Engr. 

Eshleman, Arthur Leroy, Engrg. Designer 

Farquhar, Gordon L., Asst. Ch. Proj. Engr.— 
DC-8 Series 

Ferguson, Charles W., Stress Analyst 

Fischer, Harold S., Aerodynamicist 

Fleming, F. N., Proj. Engr. 

Fox, Gordon B 

Fox, Norman L., Aerodynamicist ‘‘B”’ 

Friedman, Jack H., Design Engr. “A” 

Gardner, Richard N., Aerodynamicist 

Gisler, Richard M., Jr. Engr. 

Glass, James C., Engrg. Asst. 

Glassco, James B., Struct. Engr. 

Goodman, John F., nag moe Serv. Rep. 

Gordon, Theodore J., Aerodynamicist 

Graham, Ernest W., ” Design Specialist in Aero- 
dynamics 

Graham, Martha E., Aerodynamicist 

Graziani, Gerald, Mathematician—Missiles Aero- 
dynamics 

Grubin, Carl, Designer 

Guarneri, Bernard, Serv. Engr. 

Hammerand, Roy E., Flight Test Engr. 

Harpoothian, Edward, Ch., Struct. Sect. 

Harris, Ivan E., Jr., Flight Test Analvst 

Hearn, Hamilton D., Flight Test Analyst 

Heaton, Desmond L., Assoc. Engr. 

Marshall D., Jr., Assoc. Engr. 

Hertel, Roy S., Design’ Specialist 

Hess, William H., Proj. Asst.—Missiles Engrg. 

Hjorth, Harry E., Asst. Wash. Rep. 

Horton, Peter, Military Relations 

Horvath, Michael A., Assoc. Engr., Stress Gr. 

Horvath, Stephen J., Assoc. Engr. 

Hunter, Maxwell W., Asst. Ch. Proj. Engr.— 
Missiles 

Ilgen, Mary L., Assoc. Engr. 

James, Jack W., Designer 

enney, William, Ch., Strength Sect. 

Johnson, Harold W., Gen. Foreman, Devel. 
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Johnson, Marvin C., Aerodynamicist 

Johnson, Read, Jr., Assoc. Engr. 

Johnson, Robert L., Ch., y eee Control 
Systems Sect. 

Johnstone, Paul M., Jr., Aerodynamics Engr. 

Jonas, Mary Jane, Engr. 

Jongeneel, James W., Asst. Power Plant Engr. 

Just, Theodore te Flight Test Engr. 

Kafcury, Sam P., Jr., Assoc. Engr. 

Kaliher, Eugene ee Asst. Proj. Engr., Guided 
Missiles Proj. 

Kam, Clifford Y. K., Designer 

Keck, M. Charles, Design Engr. 

Keeton, Donald L., Assoc. Engr. ‘‘A”’ 

Kerr, H. Irving, Struct. Engr. 

King, Walter B., Design Engr. 

Kleckner, Harold F., Design Specialist—Aero- 
dynamics 

Klein, Arthur L., Cons. 

Klein, Harold, Aerodynamics Engr. 

Klemperer, Wolfgang B., Research Engr. 

Knipp, George, Design Specialist 

Knowles, James A., Flight Test Engr. 

Kuhlman, William H., Jr., Aerodynamics Engr. 

Kvaas, T. Arthur, Missile Design—Staff Asst. 

La Bombard, Emerson H., Asst. Supvr.—Struct. 

Lampros, Alexander F., Assoc. Engr. 

Landry, Archie C., Engr. Designer ‘‘A,” Test- 
ing Div., Dept. 852 

Lapin, Ellis E., Aerodynamics Research Engr. 

Larson, Donald C., Design Engr., Missiles Gr. 

LaVene, C. C., Engrg. Div. Employment Mer. 

Levy, Charles N., Aerodynamicist 

Levy, Ezra C., Research Engr. 

Licher, Rose Marie, Aerodynamicist 

Lippert, Stanley, Research Engr. 

Arthur S., Design Engr., Struct. 
ect 

Lundquist, Leslie E., Aerodynamicist 

Luoto, Reino E., Designer “A” 

Luskin, Harold, ’ Asst. Ch.—Aerodynamics 

Mabry, George C., Flight Test Engr. 

Mac Gregor, John D., Assoc. Engr. 

Marth, Verlyn Flight Test Engr. 

Martin, Charles , Jr., Gen. Supvr.—Missiles 
Serv. 

Martin, Charles P. 

Martin, Harry E., Asst. Supvr., Aerodynamics 
Wind Tunnel Testing 

Martin, Robert W., Engrg. Designer 

McCaskill, Allan M.,° Aerodynamicist 

McCollum, Fenwick i. Proj. Engr. 

Miller, Matha M. os Acoustics Engr. 

Miller, Raymon M., Field Service Rep.—Guided 
Missiles 

Mixon, Marvin S., Aerodynamicist 

Munter, Paul L., Assoc. Engr., Aerodynamics 
Sect. 

Nassimbene, W. G., Equip. Gr. Prelim. Design 
Engr. 
ee ll Thomas C., Flight Test Analyst 

Nesbitt, Marshall, Asst. Exec. Engr. P 

Newcomb, Robert C., Asst. Supvr., Equip. 
Testing Div. 

O’Connor, Maurice A., Designer 

Ortiz, Jaime Carvajal, Aero. Engr., Engrg. 
Dept. 

W. Bailey, Ch.—Aerodynamics 
Paradiso, Michael Antonio, Design Engr. “A” 

Pearson, Edgar H., Asst. Interiors Engr. 

Perlman, Edwin F., Assoc. Engr., Strength Gr. 

Pettingall, Charles Edward, Aerodynamics Engr., 
Testing Div 

Porter. Firmin D., Weight Control Engr. 

Porterfield, Allen "Wilson, Jr., Designer, Pilot; 
Tooling Div. 

Rasmussen, Borge A., Design Engr. 

*Raymond, Arthur E., V-P—Engrg 

Ricles, Robert Aerodynamicist 

Rizer, Robert “Flight Analyst 

Robinson, John O., Research Engr., Guided 
Missiles 

Rothgeb, Earl P., Customer Serv. Rep. 

Rutowski, Edward S., Aerodynamics Engr. 

Sagata, Design Engr. 

Schapiro, Leo, Ch. Metallurgist e 

Schmetzer, William M., Assoc. Engr., Wind 
Tunnel Model Gr. 

Schoenberg, Charles M., Aerodynamicist 

Schulthess, Heiner P., "Assoc. Engr. 

Schultz, Donald L., Des’ gner 

Scott, C. Clark, Asst. Proj. Engr. 

Seaborn, Earle B., Design Engr.—Aircraft 

Shevell, Richard Engr. 

Shogran, Ivar L., Ch. Proj. Engr.—DC-8 Series 

Shutte, Robert H., Aerodynamicist 

Smith, Sheldon P., Asst. Ch. Missile Proj. Engr. 

Solverson, Robert. Richard, Research Engr. 

Sorenson, Emil L., Asst. Automatic Control 
Systems Engr. 

Spak, ‘Michael, Assoc. Engr., Strength Gr.— 


Win 

Speaker, Ward V., Assoc. Engr., Wind Tunnel 
“aa Aerodynamics Dept. 

Sporleder, Ernest _B., Admin. Engr. 

Stanton, Joseph E., Engr. 

Stearns, H., Ch Ch. Draftsman 

Steele, John F., Stress Analyst 

Stephens, Thurman W., Asst. Supvr., Ground 
quip. Gr. 

Stocking, L. E., Proj. Engr.—Missiles 

Stockstill, Charles gf? light Test Analyst, 


Aerodynamics Sec., Flight Test Div. 
Strang, Charles R., Ch. Proj. Engr. 
Sumida, Paul T., Assoc. Engr. 
Suttkus, Hazen O., Designer 
Swanson, Alfred, Asst. Ch., Struct. Design Sect. 
Sweida, L. J., Engr. 
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Tharratt, George, Prelim. Design Engr. ‘‘A”’ 
Thaw, Russell William, Military Sales 
Thomas, Gerald B., Aerodynamic Engr. 
Thomas, John W., Aerodynamicist 
Thompson, P. H., Power Plant Engr. 
Tydeman, S. F., Flight 
VanEsselstyn, Richard 

trol Coordinator, Testing Diy. 
Vaughan, John H., Flight Test Engr. 
—, Franklin W., Assoc. Engr. 
Walton, A. L., Missiles 1 Power Plant Gr. Leader 
Ward, Edward Allen, A ase Engr 
Wheaton, Elmer P., Ch. Proj. Reece. —Missiles 
Whetstone, Jabez Cs Flight Test Engr. 
Wilhite, M., Assoc. Engr. 
Williamson, Ian M., Vibration Engr. 
Winsor, Kenneth J., Designer 
Wood, oe Ch. Prelim. Design Engr. 
Wood T., Jr., Ch. Materials & Process Engr 
‘George F., Asst. Ch.—Aerodynamics 
Wray, George G., Missile Serv. Rep. 
Wright, Fred A., Engrg. Designer 
Wright, Robert A., Assoc. Engr. 
Young, Raymond A., Prelim. Design Engr. 


Con- 


Torrence, Calif. 


Faitel, Joseph R., Liaison Engr. 


Tulsa, Okla. 


Anderson, James Owen, Assoc. Engr. 
Clark, Cleophas Mitchell, Assoc. Engr. 
Craven, Charles E., Aerodynamist 
Garrison, Everett W., Assoc. Engr. “‘A’”’ 
Jenny, Robert B., Ch. Aerodynamics Engr. 
Jones, Cecil R., Designer 

Kole, George J., Stress Analyst 

Marks, Clark L., Engr., Devel. Test Gr. 
Peake, Franklin ’E., Design Engr. ‘‘A”’ 
Reagan, Roscoe Aerodynamicist 

Stanley, Kenneth M., Assoc. Engr. 

Swift, John J., Aerodyn: amicist 

Webb, Jack S., Aerodynamicist 

Weir, Samuel G., Assoc. Engr.—Aerodynamics 


The Dow Chemical Company 


Clapper, net B., R&D Engr. 

Ellis, John T., Devel. Engr., Tech. Serv. & 
Devel., Magnesium Dept. 

Mathes, "John C., Western Sales Mgr., Magne- 
sium Dept. 

*Mortenson, C. N., Magnesium Tech. Serv. 

Schuette, Evan H., Ch., Design Sect., Metal 
lurgical Labs. 


Timoshek, Stanley, Magnesium Sales 


Dowty Equipment Limited 


Desty. George Herbert, Chairman & Managing 
ir. 


Dowty Equipment of Canada, Ltd. 


Colm, Guido, Applications Engr. 
Hamer, Ian Malcolm, Tech. Dir. 
Saunders, Edward W., Serv. Rep. 
Stratford, H. Ralph, Devel. Engr. 


Draper Corporation 


Burnham, Charles E., Research Engr. 


Dravo Corporation 


Adair, George L., Buyer 


Drayer-Hanson, Inc. 


Kozlowski, A. Eugene, Br. Sales Mgr. 


Drexel Institute of Technology 


Chou, Pei Chi, Asst. Prof., Aero. Engrg. 


Dri-Air Corporation 


Haarman, Donald W., Pres. 


Dunbar-Kapple 


Glossa, Milton, Proj. 


t Engr., Aircraft Com- 
ponents Div. 


Dunlop Rubber Company, Ltd. 


Bostock, Sidney Herbert, Tech. Author, Avia 
tion Div 


|. du Pont de Nemours & 
Company, Inc. 


Akin, Russell B., 
chemicals Dept. 

Lester, Joseph T., Jr., Research Engr., Mech 
Devel. Lab 

Rogers, 
Petroleur 


District Sales Mgr., Poly 


Jr., Engr., New Prod. Devel., 
Cheniicals Div. 


Duke University 


Stottlemyer, Paul Clinton, Asst. Prof. 


Duratech Manufacturing 
Corporation 


Kleinman, Paul, Pres. 


Dzus Fastener Company, Inc. 


*Dzus, Wiiliam, Pres. 


E & R Development Company 


Platz, Donald E., Test Engr. 


The Eadar Company 


Luther, Kenneth R., Founder & Owner 


East Coast Aeronautics, Inc. 


Assicurat Thomas, Ch. of Struct. 
i Frank, Sr. ee Engr. 
P d, 


Kass, George, S Proj. i 

Kenger, Arthur, he. Proj. Engr. 
Peterson, Hillis S., Ch 
Portanova, Michael A., Contracts Admin. 
Smith, Randall C., Ch. Engr. 


Eastern Air Lines, Inc. 


Frazer, Robert E., II, Draftsman, Maint. Engrg 


=F 
*Froesch, V-P—Enegrg. 


McGuire, R .. Asst. to V-P—Engrg. 
Pasteur, Thomas B., Jr., Aero. Engr. 
Raymor Will Asst. V-P 


Stark, Robert R., Ch. Maint. Engr. 


Eastern Rotorcraft Corporation 


Campbell, Harris S., V-P—Design & Devel. 
Huber, J. Richard, V-P 
Perry, Julian P., Pres. & Gen. Mer. 


Eastern Teleproduction Studios, Inc. 


Cannavaro, Ray, V-P 


Eastman Kodak Company 


Flint, Edward F., Sales Engr. 
Holt, H. Robb, Design Engr., Navy Ordnance 


Reddig, James C., R&D Engr. 


Eaton Manufacturing Company 


*Peck, H. B., Advertising Mgr. 


Economy Forms Corporation 


Erlandson, Charles E., Struct. Detail Draftsman 
“B,” Engrg. Dept. 


Thomas A. Edison, Inc. 


Bindewald, George J., Aero. Sales & Serv. Megr., 
nstrument Diy. 
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Edo Corporation 


Bladen, David H., Proj. Engr. 
Kaplan, Leon, Struct. Engr. 

Klurfeld, Samuel, Ch. of Struct. 
*Osborn, Earl D., Chairman of the Bd. 
Pepper, Perry A., ee Engr. 

Post, George B., : 
Ritter, Arthur, Engr. 
Ryan, William R., V-P 
Whitney, Yenwith K., Stress Analyst 


W. G. Ehmcke Sheet Metal Works 


Ehmcke, William K., Engr., 


Estimator & Job 
Supvr. 


Elastic Stop Nut Corporation of 
America 


Heywood, Charles, Ch. Service Engr. 4 
*Lally, D. E., Gen. Sales Mer. 
The Electric Auto-Lite Company 

' 

Jarrett, Thomas W., Mech. Engr. k 


Kostan, Charles C., Engr. 


Electric Service Manufacturing 
Company 
Mageoch, H. Yale, Ch. Engr.—Member, Bd. of 


Ir. 


Electrical & Physical Instrument 
Corp. 


Groder, Morris L., Mgr. 


Electrol, Inc. 


*Ashton, B. N., Pres. | 
Ceccarelli, John F., Mgr.—Engrg. & Devel. 
Wulff, Roy A., Landing Gear Gr. Engr. 


Electro-Mechanical Research, Inc. 


Ott, Owen, Research Engr. 


Electronics Corporation of America 


Metcalf, Arthur G. B., Pres. i 
Summers, Robert A., Ch., Analysis Sect., Sys- | 
tems-Computer Lab. 


Elo Development Company 


Hartmann, John, Designer 


El-Tronics, Inc. 


Zachow, Arnold A., Operations Mgr. 


Embry-Riddle Company 


McKay, Robert, Bd. of Dir. 


Emerson Electric Manufacturing 
Company 


Batiste, Stanley, Design Engr., Armament Div. 
Winter, Ralph O., Stress Engr. 


The A. H. Emery Company 


Mills, Hugh A., Sales Engr. 


Engineering Developments, Inc. 
Millar, J. H. 


Engineering Research & Development 
Company 
Bogen, J. S., Pres. 
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MORE POWER...BETTER POWER | 


Power Today 


~ 


—_ 


~ 


> Here are three good reasons why tomor- 
> row’s finest aircraft, like today’s, will fly with 
‘ Continental power . . . The first is known 
™ MAS throughout the world for high output com- 
bined with low weight . . . The second is a 
supercharged version of the famous 0470 
family, while the third is this same basic 
power plant, supercharged and fan-cooled 
for helicopter use . . . They have one thing 
in common: as products of the pioneer in 
power for utility aircraft, all three rate high in 
those qualities which go to make up dependa- 
bility — qualities that have made Continental 
engines fliers’ undisputed first choice. 


E225-4 $0470 FS0470 


Horsepower 225 250 260 
R.P.M. 2650 2600 3000 
Alt. (ft.) 10,000 10,000 
T.0. Power 

(Sea Level) 225 265 260 
Length (in.) 46.7 37.73 39.64 
Height (in.) 25.63 30.77 34.81 
Width (in.) 33.39 33.62 33.62 
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Ratio 12.45:1 10.13:1 
Supercharger 
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namic Design 

Rand, Frank F., Jr., Supvr. Test Vehicle De. 
sign & Component Test 

Richardson, Sewall F., Mgr.—Turbosuper- 
charger & Turbo Fuel Pump Sales—Aircraft 
Accessory Turbine Dept. 

Rizika, J. Wilford, Supvr., Turboconditioner 
Cycle & Systems Design Unit, Aircraft Ac 
cessory Turbine Dept. 

Rosenberg, Richard H., Supvr., Vendor Control 
Coordination, T58 Proj., Small Aircraft En- 
gine Dept. 

Savage, Charles F., Mgr.—Engrg. Admin. Serv. 

Scherl, Ely, Supvr., Programming 

Shafer, Guy C., Gen. Mgr., Small Aircraft En- 
gine Dept. 

Sheehan, Raymond J., Jr., Supvr., Application 
Energ., Aircraft Accessory Turbine Dept. 
Sheldon, Lewis R., Jr., 
Slate, H. B., Mgr.—-Programming & Control 

Turbo Drives Proj 

Slavin, Morton A., Tech. Engr 

Smith,, C. W., Tech. Adviser, 
Turbine Div. 

Thing, Charles M., Application Engr. 

Thorson, Morris H., Supvr Performance & 
Cycle Analysis, Small Aircraft Engine Dept. 

Trekell, Harold Everett, Mgr., Aircraft Instru- 
ment Engrg. Sub-Sect. 

Tucker, John B., Supvr., Thermodynamic De- 
sign—Advance Engrg., Aircraft Accessory 
Turbine Dept. 

Turner, John P., Jr., Mgr 
Aircraft Engine Dept. 
Wales, Henry M., Megr., Applications, MX2273 
Proj., Small Aircraft Engine Dept. 
Wall, Hubert G., Mgr.—Tech. Serv., 

Accessory Turbine Dept. 


Aircraft Engine 


Aircraft Gas 


Marketing, Small 


Aircraft 


Schenectady, N. Y. 


Baker, Robert C., Engr., Apparatus Sales Div. 

Benedict, Ralph G., Engr. (Atomic Power 
Study) 

Bloom, Harold L., Engr.—Aero. 

Bowman, Kenneth Karl, Mgr.—Engrg., Guided 
Missiles Dept. 

Christensen, Horace H., 
A&OS 

Christopher, George F., Jr., Engr., Guided 
Missiles Dept. 

Equi, Eugene M., Stress and Install. Engr., 
Aero. & Ord. Systems Div., Flight Test Center 

Fraser, J. Perry, Devel. Engr., Knolls Atomic 
Power Lab. 

Geiger, Richard E., Engr. 

Genetti, Bernard K., Tech. Engr. 

Green, Charles F., Mgr., Advance Devel., Aero. 
& Ordnance Systems Div. 

Gregg, Arthur B., Sales Mer., Aero. & Ord. 
Div. 

*Haven, Edward G., Mgr., Aviation Sales 

Hellman, Stanley K., SIR Thermal Specialist, 
SIR Reactor Engrg., Knolls Atomic Power 
Lab. 

Herd, Robert G., Proj. Mgr., 
Ord. Systems Div. 

Johnson, R. L., Sales Engr., Rectifier Dept. 

Kraft, Hans, Aerodynamicist, Large Steam 
Turbine Generator Dept. 

Leggee, Richard E., Devel. Engr. 

Marx, Michael F., Engr., Aero. & Ord. Systems 
Div. 

Norris, R. Hosmer, Cons. Engr., Gen. Engrg. 


System Design Engr., 


Aeronautic & 


Palin, W. Clément, Jr., Aero. Engr., Flight Test 
Center, Aero. & Ord. Systems Div. 

Place, Miss M. Jeanne, Devel. Engr., 
bine Dept. 

Porter, Richard W., Cons. Communication & 
Control, Engrg. Services Div 

Powers, John O., Aerodynamics Unit Supvr., 
Aero. & Ord. Systems Div., Guided Missiles 


Gas Tur- 


Rice, Chester T., Sales Engr.—Autopilots 
Richardson, Edwin L., Flight Test Pilot 
Rieger, George < Devel. Engr. 

Sells, Carl H., Exp. Analysis Gr. Leader in 
Aero. Sect. of Guided Missiles Dept. ; 
Stahl, Laddie L., Mgr. Product Planning, 

Guided Missiles Dept. 
Taylor, H. W., Engr. 
Veen, George E., Design Engr. 

Weinstein, Jack 7 Engr., Guided Missile Dept., 
Aircraft & Ord. Systems Div. : 
Williamson, Robert C., Devel. Engr., Aircraft 
Gas Turbine Div. : 
Wilson, Robert Ellsworth, Devel. Engr.—Air- 

craft Autopilots 


Miscellaneous 


Bischoff, Elton L., Proj. Engr.—Airborne Radar, 
Electronics Div. 

Boring, R. F., Supvr., Install. & Service Engrg. 
Aviation Sect., Pacific Northwest District 
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BENDIX-PACIFIC 


Hi Kejponse Chun 


GREATER STABILITY AT WIDER TEMPERATURE RANGES 
WITH EXCEPTIONAL NULL SHIFT RELIABILITY! 


Write to us outlining your Servo Valve problem. 
Application engineering is available. 


PACIFIC DIVISION 


“Bendix Aviation Corporation 
NORTH HOLLYWOOD. CALIF 


EAST COAST OFFICE: 475 5th AVE., N.Y. 17* DAYTON, OHIO-1207 AMERICAN BLDG., DAYTON 2, OHIO * WASHINGTON, D.C.—SUITE 803, 1701 “*K’’ ST., N.W. 
CANADIAN DISTRIBUTORS: AVIATION ELECTRIC, LTD., MONTREAL 9* EXPORT DIVISION: BENDIX INTERNATIONAL, 205 E. 42nd ST., NEW YORK 17 
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Crocker, Albert R., Supvr., 
Propulsion Dept. 

Davis, Richard V., 
cialist 

deFerranti, Marc A., Sr. Cons. & Mgr., Devel. 
Cons. Service 

Doyle, Francis X., Patent Attorney 

Drury, Lloyd L., Supvr. of Sales, Aeronautics 
& Ord. Systems Div. 

Lawrence C., Field Engr. 

Gile, Howard L., Sales Engr. 

Grant, Norman F., Design Engr., Aircraft 
Products Dept., Aeronautics & Ord. Systems 
iv. 

Hackett, Vincent, Field Engr. 

Haller, George L., Mgr., Labs. Dept., Elec- 
tronics Div. 

Harker, James T., Aviation Industry Specialist 

Kent, Richard, Jr., Field Service Supvr., Air- 
craft Gas Turbines 

Kenworthy, Everett L., Field Engr., 
Gas Turbines 

LaPierre, Cramer W., V-P—Atomic Energy & 
Defense Products Gr. 

McBride, Elmer A., Jr., Aircraft Instrument 
Specialist 

McLean, Kenneth J., Supvr.—Pneumatic Sys- 


Aircraft Nuclear 


Aircraft Gas Turbine Spe 


Aircraft 


tems 

McTigue, G. J., Mgr.—Aviation Sales 

Merten, Kenneth F., Tech. Engr. 

Miller, Charles J., Mgr., Component Product 
Sales, Apparatus Sales Div. 

Miller, Frank Faust, Data Calculator 

Miller, Herman, Mgr.—Engrg., Idaho Test 
Sta., Aircraft Nuclear Propulsion Dept. 

Moore, William F., Mgr.—Aviation, Pacific 
Northwest District 

Plum, Charles R., Mgr.—Proj., Aircraft Ac- 
cessory Turbine Dept. 

Preston, Frederick W., Supvr. Aviation Engrg. 
Field Service, Los Angeles 

Rand, Frank F., Jr., Supvr., Perform. & Cycle 
Analysis, Gas Turbine Dept.—Small Aircraft 

Samuel, Leonid, Value Analyst 

Savage, Charles F., Cons.—Professional Rela- 
ane, Engrg. Personnel Dept., Engr. Services 

Jiv 

Schwartz, James E., Mgr., S.W. District, Avia- 
tion & Defense Ind. Sales Dept. 

Slavin, Morton, Supvr. Product Service Air- 
craft Accessory Turbine Div. 

Smith, Richard B., Supvr., Field Engrg. Proj., 
Flight Test Sect’, Edwards AFB 

Specht, Edward J., Aircraft Gas Turbine 
Specialist 

Stanger, Walter E., Aviation Specialist 

Stilson, Charles E., Design & Application Engr. 

Thompson, E. S., Mgr. Western District—Avia- 
tion & Defense Industries Sales Dept. 

Tietjen, Robert H., Field Engr., San Francisco 

Vincent, W. D., Mer.— Aviation Sect.—Pacific 
Northwest District 

Weaver, vr L., Ch. Engr., Flight Test, 
Edwards AF 

Woods, John, ‘4 , Sales Engr. 


The General Electric Company, Ltd. 
(England) 


Buckell, Frank E., Mgr., Aero. Dept. 


General Laboratory Associates, Inc. 


Carry, William J., Pres. 


General Mills, Inc. 


Haglund, G. O., Dir. of Sales 

James, Thomas R., Ch. Engr., Engrg. Research 
& Devel. Dept. 

Stiles, Ray E., Sr. Engr., Mech. Div., ERD 

Townsend, Vernon G., Proj. Engr., Mech. Div. 


General Motors Corporation 


Allison Division 


Adnos. Alfred A., Sales Engr., Dayton Zone 


ce 

Bifano, Michael, Sr. Engr.—Proj. & Design 

Bigelow, Kenneth J., Asst. Zone Mgr., Dayton 
Zone 

Black, Tohn Richard, Proj. Engr. 

Bowe, David D., Asst. Sales Mgr. 

Bright, Philip N., Gr. Proj. Engr., Stress 
Analysis & Weight Control 

Camping, Robert Lewis, Supvr., Prelim. Blade 
Design 

Turiddu Franc’s, Proj. Engr., Prelim. 
Design & Devel. Sect. 

Clingman, Geo. J., Supvr., POWERAMA 

Cloves, Nicholas J., Test Engr. 

Colditz, E. F., Exper. Engr. 

Collier, Irwin L., Test Proj. Control Engr. 

Duff, John A., Engrg. Analyst 

Dunbar, Reed M., Jr., Proj. Engr. 

Emmick, Harold E., Proj. Engr. 

Ferreira, Paul F., Jr., Exp. Engr. 

*Fleming, Roger C., Dir. of Public Relations 


Forbriger, William S., Research Engr., Aero- 
products Operations 

Foster, Ned R , Proj. Engr.—Aeroproducts 

Gareon, Ricl i, Detail Engr., Exp. Test Gr. 


Gerdan, Dimitrius, Dir. of Engrg 

Hall, Russs« S., Sect., Head, Preliminary De- 
sign & Devel 

Harmon, Robert E., Field Service Rep 


Harms, Jack W., Detail Engr., Test Operations 

Hazen, R. M., Dir. of Engrg. 

Heaton, Thomas R., Proj. Engr. 

Helms, Harold E. (Gene), Sr. Proj. Engrg., 

Stress Analysis Gr., Prelim. Design Sect. 


les W., Sales Engr. 

Howard raim M., Sr. Proj. Engr. Exp. 
Test 

Jacobs ton, Sr. Proj. Engr., Gas Tur- 
bine 

Johnson, neth O., Proj. Engr. 

Keller, m | Senior Layout (Drafting), 
Turbo Engrg. Dept. 

Keough, Exp. Engr., Test Proj. 
Cc 

Kropa, Gom«e Exp. Engr. 

R h R., Megr.—-Engrg., Aeroprod 
ucts Oper 

Lovington, 1 L., Supvr. of Propeller Sales, 
Aeropr Operation 

Masser, I Il, Proj. Engr. 


Merriman, Roger W., Exp. Engr. 

Montieth, Oscar V., Ch. Devel. Engr. 

Moore, Cecil I Proj. Engr. (Design) 

Mulder, Howard M., Asst. Zone Mgr., Beverly 
Hills 

Myers, Rabe L., Aircraft Engine Rep.—The 
Glenn L M: artin Co. 

Orr, Nolan B 

Osborn, Harold E., Detail Engr., Exp. Test 
Sect. 

Pixton, John Mgr. Field Engrg., Wash. Zone 

Richmond, Rx ae, L., Proj. Engr. 

Rogers, Robert A., ’Sr. Research Engr., Aero- 
products Operation 

Rogers, W C. Supt., Test Oper., Aeroproducts 

Saff, Robert E., Engrg. Contracts & Proposals 

Scheller, Robert W., Proj. Engr.—Turbine 
Components 

Schumann, William A., Engr., Aircraft Sales 


Seaver, William B., Asst. Eng. Proj. Engr. 

Shields, G. R., Asst. Mer.—Military Require- 
ments 

Smith, Robert Nicholas, Serv. Rep., Aircraft 
Engines 

Stahl, John W., Jr., 
Proj. ¢ rol Specialist 

Trost, Robert R., Western Sales Rep. 

Werth, Albert A. Sr. Proj. Engr. 

Wheeler Sdward, Proj. Engr. 


Program Scheduling & 


-~Aeroproducts 


Wilson, Michael E., Detail Engr. 


Miscellaneous 


Adams, Donald William, Sales Engr., United 
Motors Service Div. 

Apoian, Harry, Research Engr., Gen. Motors 
Tech. Center 

Bigelow, Kenneth J., Mgr., Dayton Zcne Of- 
fice 

Cochran, Richard C., Flight Test Engr., B-O-P 

iv., Aircraft Div. 

Eddy, Col pt H., USA (Ret.), Instructor, 
Dept f Mathematics & Engrg. Mech., GM 


Green, Ri bert N., Proj. Engr., Rochester Prod- 
Griep, Paul C., Proj. Engr., Air Transport 
Henning, Hal P., Tech. Ch. Pilot, Air Trans 


port Sect 


Hulick, Ralph, Design Engr., A-C Spark Plug 


lv 
Jesse, Ferdinand L., Design Supvr., Pontiac 
Motor Div 


Kozlo} wsk i, At drew J., Draftsman, Diesel Equip. 
, William S., Ch. Flight Test Engr., 


Lindner, Jerthold A., Ch. of Struct., B-O-P 

Assy. Div 

Lovington, Paul L., East Coast Sales Rep.- 
Aeroproducts Operation, Wash., D.C. a 

Martin, Luc A., Production Engr., Spark 
Plugs Engrg. Dept., A-C Spark Plug Div. 

Milton, Thomas O., Exec. Pilot, Air Transport 
Sect 

Morris, H. William, Stress Engr.—Charge of 
Missile Analysis, Fisher Body Div. 


Ondocsin, John, Engr.—Analytical, Chevrolet 
Motor Div 

Peabody, E. Tilson, Dir., Air Transport Sect 

Spencer, Ralph I., Jr. Stress Analyst, Material 
Review Bd 


Spreitzer, William M., Research Engr., Gas 
Turbines Dept., Research Labs. Div. 
larry C., Engr., AC Spark Plug Div 


General Precision Equipment 
Corporation 


*Bronson, James A., Engrg. Office Mer. 
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General Precision Laboratories, Inc. 


Cohen, Samuel G., Proj. Staff Engr., Flight 
Test Research Dept 
Kolb, Otto J., Engrg. Sect. Head 


General Teleradio, Inc. 


Hall, Norman Brierley, Cons. 


The General Tire & Rubber Company 


Bolster, Calvin M., Coordinator of Devel. 
Kratt, Herman T., Ch. Exp. Engr 
Pfeiffer, Paul O., "Mer ., Central Devel. 


Georgia Institute of Technology 


Castles, Walter, Jr., Assoc. Research Prof. of 
Aero. 

Ducoffe, Arnold L., Assoc. Prof.—Aero. Engrg. 

Dutton, Donnell W., Dir. & Prof., Guggenheim 
School of Aeronautics 

Harper, John J., Assoc. Prof., Daniel Gug 
genheim School of Aero. 

Kizer, Judson Arden, Grad. Student 

Powers, Sidney Alan, Grad. Student—Aero 
dynamics 


G. M. Giannini & Co., Inc. 


*Carroll, Richard J., Secy. 

Dickinson, Harry D., Mgr.—Contract & Order 
Admin. 

Gero, Doane R., Div. Megr., 
ment Div. 

Giannini, Gabriel M., Pres. 

Sardou, Charles, Jr., Chef Engr., 
Instrument Div 


Airborne Instru- 


Airborne 


Gibbs & Cox, Inc. 


Byrne, John Thomas, Tech 
Gibbs, William Francis, Pres 
Hoerner, Sighard F., Aero-Hydrodynamicist 


Giffels & Vallet, Inc. 


Dempsey, Arthur J., Proj. Engr 


L. G. Gildersleeve 


Snow, Floyd, Gen. Mgr 


Gillmors, Inc. 


Gillmor, D. E., Sales Mgr 


Glendale College 
Gramms, Vaughn, Student —Electronic Engrg. 
Negris, Vitalis, Student 
Globe American Corporation 
Laymon, William A., R&D Engr 


Globe Corporation, Aircraft Division 
Hartong, Thyra L., Contract Admin. 
Saff, Robert E., Contract Admin. 

Globe Industries, Inc. 


Gamsu, Sidney M., Sales Mgr., 
craft Prod. Dept. 


Commercial Air- 


Gloster Aircraft Company, Ltd. 
Gornall, William Joseph, Sr., Stress Engr. 
(Wings), Exp. Office 
Royston, Denis L., Research Tech 
The B. F. Goodrich Company 
Jones, Ben F., Tech. Supt. 
*Pedler, J. S., Aero. Sales Mgr. 
Goodyear Atomic Corporation 
Dalton, John H. 
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IAS ROSTER OF MEMBERS, 


The Goodyear Tire & Rubber 


Company, Inc. 


*Litchfield, Paul Weeks, Chairman of the Bd. 


Goodyear Aircraft Corporation 


\lyanak, Edward J., Designer 

‘Ames, Robert S., Mgr., Canopy & Laminate 
Depts. 

Pes om R. E., Mgr. Struct. Design 

Arastein, Karl, V-P—Charge of Engrg. 

Bauch, F., Struct. Cons. 

Bea = ig "Bruce M., Jr. Design Engr., Arizona 
Div. 

Berger, Frederick, Stress Engr. 

Boshar, John, Proj. Engr. 

Brewer, Roger P., Sr. Engr. , Plant Engrg. Dept. 

Burbick, James W arren, Stress Engr. 

Caluya, Flor N., Stress Analyst 

Christ, Paul John, Jr., Engrg. Illustrator 

Clevenacs, Lloyd L., Jr., Engr. 

Comer, . D., Struct. Designer 

Couts, Bas Head, Gen. Design—Aerophysics 


Cox, William Ralston. Stress Analyst 

Dalton, John H., Supvr. 

Danna, Peter W., Prelim. Design Gr. Leader 

DeBrakeleer, Henry Designer 

Ebert, John W., Jr., Engrg. Specialist 

Erotas, James T., Prod. Engrg. Div. 

Fisher, Richard R., Sr. Devel. Engr. 

Freeman, Carroll, Gr. Engr., Missiles Power 
Plant Design 

Gammal, Abraham A., Engrg. Specialist 

Gibson, James D., Sect. Head, Power Plant & 
Mech. Sect. 

Gipson, James D., Jr. Designer 

Harrison, Daniel Sr. 

Holman, Jerry A., Research & Devel. Engr. 

Huff, Lewis L., Aerodynamicist 

Jamieson, Charles M., Leader.—Controls 

— Gordon L., ‘Mer. , Struct. and Weights 


leanaaen, Norman L., Proj. Stress Analyst 
Jobe, Morris B., Asst. Sales Mer. 
Jorgenson, James S., Sr. Stress rihaaiees 
Klindworth, D. G., Devel. Engr. 


Thomas V-P & Gen. Mgr. 
Kottke, eee Serv. Engr. 
Larson, Fine Sr. Designer 


Lindsay, Russell c., Jr. Designer 

Livi, George D., Stress Analyst 

Loudenslager, Oscar W., Mer., R&D 

Malene, John E., Jr. Design Engr. 

Mardirosian, Martin, Engrg. Specialist 

Martinck, Paul W., Engr. 

Mayne, Robert 

McC loskey, Thomas Q., Sr. Designer 

Messerly, Robert N., Sr. Designer 

Mosebach, Walter G. E., Mgr., Product Engrg. 

Mosher, David A, Designer—Elec. Install. 

Northrup, John L., Proj. Engr. 

Parry, Thomas C., Jr., Jr. Devel. Engr. 

Peters, Wesley . Aerophysics Dept. 

Peterson, A. J., Mgr., Govt. Proj. 

Pfannmuller, Julian H., Sr. Designer 

Pipitone, Ss. Joseph, Mer. —Airframe Install. 
Design 

Pond, A., Jr., Jr. Aerodynam'cist 

Raff, Bruce W., Jr. St, Designer 

Richards, Donald W., Sr. Designer 

Ross, Robert S., Asst. Mer., Research & Devel. 
Dept. 

Rottmayer, Earl, Engrg. Specialist—Stress 

Salzman, Sheldon Norman, Sr. Devel. Engr. 

Schnitzer, Benjamin J., Cons. Engr. Product 
Engrg. 

Solinski, Francis J., 

Sota, William W., Eng 

Stafford, Eugene D., Ch. Pilot, Heavier than 
Air Flight Operations 

Tingley, S. F., Sr. Devel. Engr. 

Topping, Alanson Dale, Engr. Specialist (Stress) 

Tribley, Arthur C., Sr. Designer 

Viscovitz, John J., Jr., Liaison Engr. 

Vorachek, Devel. Engr. 

W aldman, Jack L > Proj. Engr. 

Zipkin, Morris A, Head, Thermodynamics & 
Propulsion Sect. 


Gothenburg University (Sweden) 


Stubelius, Svante, Fil. Lic., Lecturer in Eng- 
lish Phonetics 


G. Q. Parachute Co., Ltd. 


Gillmore, A. E., Special Proj. Engr. 


Grand Central Aircraft Company 


Nicholson, Hugh G., Jr., Admin’strative Asst. 


Gratiot Engineering Company 


Gratiot, John Peter, Proprietor 


Graviner Colnbrook Manufacturing 
Company 


Bennett. Neill Gibson, Ch. Engr. 


Gray & Huleguard, Inc. 


Kahre, Kenneth J., Inspector 


Gray Manufacturing Company 


McCoy, Howard M., Ind. Engr. 


Great Lakes Carbon Corporation 


Sharp, Charles L., Supvr. Flight Operations 


The Greenleaf Manufacturing 
Company 


Bowles, Joseph P., V-P 
Gahn, Edwin H., Ch. Production Engr. 
Volk, Joseph A., Dir. of Research 


Greer Hydraulics, Inc. 


Bullard, Lyman A., Jr., Mgr.—Flight Safety 
Products 

Greer, Edward M., Pres. and Ch. Engr. 

Kendall, Julius, V-P—Sales 


Grimes Manufacturing Company 


Henry, Paul, Resident Engr. 


Grumman Aircraft Engineering 
Corporation 


Ackerman, William H., Jr., Design Draftsman 

Adornato, John A., Design Engr.—Landing 
Gear 

Adornato, Joseph, Struct. Test Engr. 

Allen, Warren J., Jr., Engrg. Mgr. 

Attridge, Thomas W., Jr., Engrg. Test Pilot 

Austin, Gerard C., Research Engr. 

Bacile, John L., Struct. Test Engr. 

Baird, Eugene Frederick, Ch. Flutter and 
Vibration Engr. 

Bauer, Elmer M., Flutter & Vibration Engr. 

Beninc asa, John, Stress Analyst 

Birnn, Herbert G., Design Engr.—Struct. 

Bonan, Eugene J., "Aero. Engr. 

Bornemann, Eldred J., Design Engr. 

Bower, Robert E., Research Engr. 

Bram, Robert M., Aero. Design Engr. 

Breen, Edward W., Aerodynamicist 

Bruning, William H., Tool Engr. 

Bruns, Erwin, Design Draftsman 

Burger, Elting G., Jr., Struct. Methods Engr. 

Cairns, Eugene W., Propulsion Engr. & Internal 
Flow Aerodynamicist 

Caprioglio, Elio, Ch. of Mech. Design 

Center, Kenneth W., Research Engr. 

Ciccone, Joseph John, Des gn Engr. 

Claflin, Waldo M., Engr., Landing Gear 

Cochran, William J., Engrg. Test Pilot 

Coe, John M., Struct. Test Engr. 

Coldewey, Edwin .» Engr., Ficedision Dept. 

Conners, James M., Gr. Engr.—Armament & 
Air Conditioning 

Coppi, Charles N., Layout Design Engr. 

Corbett, Marshall ayes Power Plant Engr. 

Cosbey, Edward, Jr., Designer 

Costa, Rinaldo, ‘Aerodynamicist 

Coursen, John William, Design Engr.—Power 
Controls 

Crawford, Herbert R., Ch. of Flight Test 

Crews, Arthur Allan, "Research Engr. 

Curasi, Felix J., Aircraft Design Engr. 

yy. —” Michael D., Struct. Flight Test 

Dankenbring, Henry D., Des'gn Engr.—Re- 
liability 

Dickman, Paul R., Applied Loads Engr. 

Doerlich, Charles, Jr., Struct. Design Engr. 

Dong, J. S. Tommy, Tool Designer 

Drace, Leonard J., Aero. Engr.—Liaison Engr. 

Drapala, Philip A., Designer 

Dufbane, Kenneth H., Propulsion Engr. 

Ehrhardt, Charles J. 

Elsen, William G., Research Engr., Flutter & 
Vibration Gr. 

Epps, L. Macon, Jr., Ch. Weight Engr. 

Erlandsen, Oscar, Ch. Design Engr. 

Fehrs, William, Jr., Flight Test Engr. 

Ferdman, Saul, Struct. Engr. 

Fessenden, Thomas E., Research Engr. 

Flagg, Henry Collins, Struct. Engr. 

Fogel, Gerald D., Research Engr. 

Frank, Arthur S., Ch. Production Proj. Engr. 

Frederick, Kenneth me Serv. 

Gatehouse, William Propulsion Engr. 

Gavin, Joseph G., Tr. ¢ Exp. Proj. Engr. 

Geignetter, Chas., Aero. os Engr. 


307 


Geyer, Leo A., Asst. Ch. of Aerodynamics 

Gilmore, Arthur W., Research Engr. 

*Grumman, Leroy R., Chairman—Bd. of Dir. 

Gustafson, Robert rie Ch. of Aerodynamics 

Hall, Robert L., V -P__Engrg. 

Harmon, Thomas M., Instrumentation Engr. 

Harris, Robert J., Struct. Engr. 

Hedrick, Ira Grant, Ch. Tech. Engr. 

Heisler, David, Draftsman 

Hilderman, Richard A., Stress Analyst 

Hodge, Kenneth E., Aero. Engr., Dynamic 
Analysis Gr., Research Dept. 

Hopkins, Harold B., Jr., Research Engr. 

Horn, Herbert E., Flight Devel. Engr. 

Horsch, Frank J., Jr., Struct. Test Engr. 

Howering, Ralph W., Engrg. Coordinator, Grum- 
man Aircraft 

Hurley, Mary ay Applied Loads Engr. 

Hutton, Richard, . Engr. 

Infiorati, Struct. Designer 

Kahn, Roger W., Serv. Mgr. & Test Pilot 

Kelley, Henry J., Research Engr. 

Kelly, Edward sie Research Engr. 

Koch, Frank II, Research Engr. 

Kopchinski, Norbert L., Jr., Welding Engr. 

Kotarchyk, Nathan, Struct. Engr. 

Kowalchik, Michael, Power Plant Engr. 

Krameisen. S. Murray, Design Draftsman 

Kress, Robert Willis, Research Engr., Dynamics 

Automatic Control 

Kroupa, Charles E., Aerodynamicist—Stability 
& Control 

Kurt, Franklin T., Mgr.—Sub-Contracts 

Lamorte, Donald J., Struct. Engr. 

Lansing, Warner, Struct. Methods Engr. 

Lentini, John, Asst. Contract Coordinator 

Lewin, Norman, Research Engr. 

Lofgren, Carl O., Power Plant Engr. 

Mack, Charles Ee; Jr., Ch. of Research 

Malmuth, Norman, Research Engr. 

Marchese, Michael A., Research Engr. 

Mascolo, Wilfred D., Engr.—Stress Analyst 

Mead, Harold R., Research Engr. 

Mead, Lawrence M., Jr., Proj. Engr. 

Meyer, Corwin Henry, Engrg. Test Pilot 

Mockovciak, John, Jr., — Design Engr. 

Mohrman, Robert F., Eng 

Mollenberg, Ernest F., Test Aerody- 
namicist 

Moorman, Theodore H., Engr. 

Moss, Harold M., Prelim. Design Gr. 

Myers, George M., Engr. 

ae Albert, Struct. Designer 
Nadworny, Henri C., Engr.—Design Gr. 

Nylund, Thomas C., Aerodynamicist—Perform- 
ance Gr. 

Oldenburg, Richard L., Test Engr. 

Olsen, Lawrence G., Power Plant Engr. 

Olsen, Oscar F., Staff Engr. 

Osborn, Earl Pine, Applied-Loads Engr. 

Oxhorn, Norman R., Communications Engr. 

Pastoral, John G., Flight Test Engr. 

Paulsrud, Leonard, Wing Design Gr. Leader 

Percy, Richard A., Tool Engr. 

Perry, Armand F., Flight Insp. 

Probst, Joseph 

Rabut, C. Edmond, Elec. Design & Layout Engr. 

Ramsden, Earl I., Proj. Engr. 

Rathke, Charles William, Proj. Engr 

Ritchie, Marion Michael, Engrg. Test Pilot 

Roemer, Robert L., Design Engr. 

Rogers, Alden L., Aerodynamicist 

Rogers, Samuel B., Prel'm. Design Engr. 

Romeo, Arthur Frank, ,Pres., Grumman Flying 
Club, ‘‘Flight G Inc.” 

Rottmann, Amandus, Jr., Test Gr. Engr.—Asst. 
to Ch. Metallurgist 

Rouse, Robert G., Jr., Flight Test Coordinator 


—Exp. 

Rowley, Frederick C., Engrg. Test Pilot 

Salvatorelli, Louis dv Stress Analyst 

Scandalis, Angelo C., Design Engr. 

Scheuing, Richard ie Research Ener. 

Schnyer, Arnold Daniel, Aerodynamicist— 
Internal Flow— Propulsion 

Schwendler, Wm. T., Exec. V-P 

Scott, Walter H., Jr., Ch. Devel. Engr. 

Silverman, Ralph E., Performance Engr., Aero- 
dynamics Dept. 

Small, Ronald tt Struct. Designer 

Soule, Wyman Albert, Struct. Engr.—Applied 


Loads 
Spaulding, Howard O., Power Plant Install. 


Engr. 

Spruill, Cecil E., Struct. Liaison Engr. 

Sutton, W. L., Asst. Production Mgr. 

Suydam, Henry B., Hydrodynamicist 

Sweetser, Converse W., Asst. Ch. of Struct. 

Tappe, William C., Draftsman 

Tilgner, Charles, Jr., Aero. Engr. 

Towle, Charles J., a Design Engr. 

Trapnell, Vice Adm. Frederick M.. USN, Ret., 
Engrg. Cons. 

Tripp, Ralph H., Ch. of Instrumentation 

Trott, Warren Calvin, Aerodynamicist—Stab. & 
Control 

Tsongas, Alexander, Struct. Proj. Eng 

Ulrich, Karl Walter, Acrodynamicist-— Stability 
& Control 

Umstetter, John J., Struct. Flight Test Engr. 

Van Name, John’ F., Design Engr.—Control 
Surfaces 

Varisco, Angelo, Design Engr. 

Villalba, Ivan, Stress Analyst 

Visconti, Joseph, Struct. Engr. 

Wade, Wm. Eugene, Jr., Proj. Aerodynamicist 

Wagner, Hart, Flight Test Engr. 

Walsh, Joseph G., Aerodynamicist 
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Watts, Linden L., Jr., Model Design Engr.— 
Aerodynamics 

Wehle, L. Brandeis, Jr., Ch., Struct. Methods 
Gr. 

Weiner, Robert I., Aerodynamics Research Engr. 

Weiss, Leonard J., Struct. Engr. 

Wendell, Kenneth F., Install. Engr. 

Wennagel, Glen J., Engr. 

Whitaker, Arnold B., Research Engr. 

White, Robert F., Engr., Aero. Dept. 

Whitson, Charles A., Liaison Struct. Engr. 

Wittko, Joseph N., Power Plant Install. Engr. 

Woessner, Richard M., Revisions Gr.—Design 
Dept. 

Yorke, Duane, Stability & Control Aerodynami- 
cist 

Zarkowsky, William M., Ch. of Propulsion 

Zoudlik, Rudolph J., Controls Engr. 

Zurich, Jobn, Struct. Layout Draftsman 


Guggenheim Brothers 


Guggenheim, Harry Frank, Sr. Partner 


Daniel Guggenheim Medal Board of 
Award 


Arms, John H. R., Secy. 


Gulf Marine Supply Company, Inc. 
Green, Capt. Richard J., USN (Ret.), Gen. 
Mer. 
Gulf Oil Corporation 
Weils, Robert A., Ch. Fuels & Lubricants Engr., 


Aviation Sect., Refining Co. 


Gulf Research & Development 
Company 


Boegel, Maurice J., Sect. Head—Aviation 


Gyrodyne Company of America, 

Incorporated 

Papadakos, Peter J., Pres. 

Scandalis, Angelo “ole Staff Engr. 

Gyromechanisms, Incorporated 

Barkalow, Clare E., V-P ; 

Benson, Robert M., V-P, eee Div. 

Danforth, Theodore N., Tre 

Jorch, William V-P, & Production 

Quermann, T. R., Proj. Engr. 


H & A Manufacturing Company 


Allward, George Arthur, Owner 


H & B American Machine Co. 
Engel, William N., Ch. Engr. 


Haines Gauge Company, Inc. 
Slaymaker, Samuel E., III, V-P & Ch. Engr., 
SESCO Engrg. Div. 
Hall Engineering Company 
Hall, Burt J., Pres. 


Hall-Scott Motors Company 


Cooper, Laurance H., Pres. 


T. P. Hall Engineering Corporation 
Hall, Theodore P., Pres. & Ch. Engr. 


Haller, Raymond & Brown, Inc. 
McLucas, John L., V-P & Tech. Dir. 


Hammond Manufacturing 
Corporation 


Schirtzinger, Joseph F., Pres. 


Handley Page, Limited 
Handley Page, Sir Frederick, Chairman & 
Managing Dir. 
Handy Associates 


Kurtz, Howard G., Jr., Associate 


Hanlon & Wilson Company 
Wilson, John R., Pres. 


Hanovia Chemical & Manufacturing 
Company 


Gray, Harold E., Works, Mgr. 


Hansel Engineering Company, Inc. 


Hansel, Sydney, Pres. 


Hansen-Lynn Company, Inc. 
Beardslee, W. H., Sales Mgr. 
Killam, William J., Ch. Draftsman 
The Harbor Sales Company, Inc. 


Covington, Don K., Jr., Sales Mgr. 


Hardman Tool and Engineering 
Company 


Barnes, K. M., Proj. Engr. 


Harley Patents, Inc. 


Dickman, Walter H., V-P—Sales & Engrg. 


Harper Engineering Company 


Peitzer, Herbert, Sr. Struct. Engr. 


Harriman Ripley & Company 


Ripley, Joseph P., Chairman 


George E. Harris and Company, Inc. 


Harris, George E., Pres. 


Harris, Kiech, Foster and Harris 


Tinsley, Walton Eugene, Attorney 


Harris-Seybold Company 


Purinton, Richard S., Defense Products Mer. 


Hart Metal Products Corp. 
SorBello, Vincent A., Ch. Engr. 


Hartford Accident & Indemnity 
Company 


Brown, Emery B., Safety Engr. 


Harvard University 


Amon, Richard F., Student, Grad. School of 
Business Admin. 

Baker, George Pierce, James J. Hill Prof. of 
Transportation, Grad. School of Business 
amin 

Brooks, Charles Franklin, Prof. of Meteorology 
& Dir., Blue Hill Meteorological Observatory 

Bryson, Arthur E., Jr., Asst. Prof. of Mech. 


greg. 

Cole, Arthur H., Librarian, Baker Library, 
Grad. School of Business Admin 

Frassinelli, Guido J., Student, Grad. School of 
Business Admin. 

Goldstein, Sydney, Gordon McKay Visiting 
Lecturer in Applied Science 

McFarland, Ross A., Assoc. Prof., School of 
Public Health 

Nathanson, Theodore H., Grad. Student 

Rizika, Jack Wilford, Student 


1955 


Rockett, John A., Research Asst. 
Yale, Donald A., Student, Grad. School of 
Business Admin. 

Harvey Aluminum Sales, Inc. 
Morell, John D., Sales Engr., Pacific NW Of. 

fice 

Harvey Machine Company, Inc. 
*Harvey, Homer M., V-P 
Israel, Edmund M., Proj. Engr. 

Haskel Engineering Associates 
Driskel, Don W., Partner & Ch. Engr. 
Gottlieb, Theodore D., Proj. Engr. 

Hayman, Richard L., Partner 
Hayes Aircraft Corporation 

Anderson, Leon R., Engr. “A, 
Cook, Billy J., Design Ree, 
Gartseff, Valerian N. 
Hezlep, Robert B., Jr., Struct. Gr. Engr. 
Lewis, Barney Luther, Design Engr. ““B” 
Meshejian, John M., oe of Struct. 
O’Neal, William 
Reymann, Bernard A., 4 Engr., Stress 
Robinson, James R., Aero. Engr., USAF, Civil 

Maint. Detachment 
Vanderlipp, Nathan F., V-P 


Haynes Stellite Co. 
Calhoun, Wm. D., Sales Engr. 


Hazeltine Electronics Corporation 


Mansur, Frank, Mgr. Govt. & Commercial Dept. 


W. D. Hazlett, Manufacturers 
Representative 


Hazlett, William D., Owner 


H. J. Heinz Company 


Williams, Harvey, V-P, Overseas Operations 


Heli-Coil Corporation 


Fraser, Robert J., Sales Rep. 


Helio Aircraft Corporation 
Caswell, Everett L., Jr., Engr.—Design 
Laber, Robert H., Ch. Draftsman 
Smithline, Lawrence, Gen. Mgr. 

Helmbrecht Company 
Helmbrecht, William C., Jr., Pres. 


Don Heng Company 
Heng, Donald J., Owner 


The Paul Henry Company 
Henry, Paul, Owner & Ch. Engr. 


Herrmann Engineering Company 


Herrmann, Karl L., Mgr. 


Hesse-Eastern Corporation 
Ballinger, J. R., Ch. of Design 


Robert Hewitt Associates 
*Hewitt, R. M., Pres. 


Hexcel Products 


Pajak, Theodore P., Eastern Regional Mer. 


| 
— 
{ 
| 
| 
| 
| 
| 
| 
| 
| 


hool of 


nc. 
NW Of- 


Inc. 


ates 


on 


3” 


\F, Civil 


ration 


cial Dept 


srers 


erations 


iny 


mpany 


tion 


tes 


al Mgr. 


IAS ROSTER OF MEMBERS, 


Hicks and Keeneth 


Keeneth, J. Albert, Partner 


Hijos de Heraclio Fournier SL 


Alfaro, Heraclio, Cons. 


Hill & Knowlton, Inc. 


Darrow, Richard W., Exec. V-P 


Hiller Helicopters 


Anderson, Robert R., Es, Engr. 

Carlson, Richard M., Ch. Struct. Engr. 

Coleman, David L., Design Engr. 

Feldman, Stress Analyst 

Hiller, Stanley, Jr., Pres. 

acoby, Donald » Test Engr. 
Messinger, Carl Jr., Proj. Engr. 

Meyer, Harold Engr. 

Nichols, John B., Ch. estnoels Engr. 

Schnebly, F. David, Proj. Engr. 

Shaul, Gerald R., Leadman, Power Plant De- 
sign Gr. 

Stuart, Joseph, III, Ch. of Prelim. Design 

Trapp, Albert E., Struct. Engr. 


Hinchcliff Motor Service, Inc. 
Hinchcliff, Richard H., V-P 


Hindustan Aircraft, Limited 
Das, Subodh C., Aero. Engr., Design Dept. 
Desai, Pratap D., Aero. Engr. 

Ghatage, V. M., Ch. Designer 

Kulkarni, S. R., Aero. Engr. 

Venkataraman, A. S., Aero. Engr. 
HiShear Rivet Tool Co. 

Gomez, Antulio V., Jr. Engr. 

Kulachkosky, John, Design Draftsman 

Rogers, Nelson M., Proj. Engr. 


Trygve Hoff & Associates 


Noltimier, Ross L., Jr. Designer 


R. W. Hodgson Company 
Hodgson, R. W., Ch. Engr. 


Honeycomb Structures Company 
Schwartz, A. M., Tech. Dir. 
Tuttle, O. S., V-P & Gen. Mgr. 
Honolulu Oil Corporation 
James, Richard E., Engr., Natural Gasoline 
Dept. 
Horizons, Inc. 


Grosz, Peter M., Jr. Exec. 


Howard Holmes, Inc. 


Holmes, Howard, Pres. 


The Howard National Bank & Trust 
Company of Burlington, Vt. 


Carlisle, Edgar G., Jr., Trust Officer 


Huck Manufacturing Company 


Bernard, Thomas, 3 of Field Engrg. 
Brilmyer, Harold G., V-P—Research 

Clute, Ray V., Regional Product Engr. 
Crook, F. P., Jr., Product Engr. 

Dobbe, Frank “A. .» Dir. of Sales 

Looker, Robert, V-P—Sales 

Miner, Milton A., Western Rep. 

Myrick, J. L., Engr. 

Salogga, Frank Desens! Product Engr. 
Upton, A. Joe, ales Engr. 


Hudson Motor Car Company 
Goldberg, Gerald L., Stress Engr. 


Hufford Machine Works, Inc. 


Muzik, Victor Klifton, Sr. Stress Engr. 


Hughes Aircraft Company & Hughes 
Tool Company, Aircraft Division 


Abbott, Jack G., Supvr., Plant Facilities Engrg. 

Alexander, Eli James, Design Engr. 

Amano, Masashi, Richard, Member, Tech. Staff 

Babberger, Carl W., Ch. of Aerodynamics and 
Research 

Barber, George C., Struct. Design Engr. 

Barry, i H., Exp. Mechanic 

Bates, Mortimer F., Design Engr. ‘‘A,’’ R&D 

Beebe, Murray C., Jr., Head, Propulsion Dept. 

Bell, Stanley A., Member, Tech. Sta 

Bentley, Richard M., Member—Tech. Staff 

Berman, Leon J., Head, Mech. Design, Ad- 
vanced Electronics Labs. 

Bleakney, ie M., Sr. Member—Tech. Staff 

Boseker, F. John, Jr., Design Analysis Mer. 

Boswell, Clay C., Aero. Engr., Helicopter Dept. 

Burnell, Edwin .. Staff Engr., Missile Engrg. 
Design Integregation Dept. 

Burrell, Margaret E., Librarian 

Carvey, Thomas B., Jr., Asst. Head, Propulsion 
Dept., Guided Missile Lab. 

Chawla, Jagannath P. 

Chris, Stephen J., Aero. Engr. 

Coleman, Thomas F., Research Engr., Guided 
Missile R&D Div. 

Corsette, Douglas F., Member—Tech. Staff 

Cowan, Lloyd G. P ely Engrg. Designer ‘“‘B” 

Crabtree, James A OR: Weight Engr. 

Craft, James W., ‘Management Engr. 

Drebinger, John W., Member—Tech. Staff 

0g Donald N., Asst. to Ch. Armament 
ingr. 

a David, Design Engr., Adv. Elect. 
ab. 

Faucett, Richard Strother, Mech. Engrg. De 
signer, Guided Missile Div., R&D Labs. 

Feigen, Morris, Member—Technical Staff 

Feiler, Alfred M., Supvr., Hydro & Aerody- 
namics 

Forman, Edward S., Proj. Engr.—Explosives 

Frankel, Alvin L., Mech. Engr. 

Fredrick, J. Louis, Member of Tech. Staff, 
R&D—Guided Missile Div. 

Gale, Austin H., Member, Tech. Staff 

Greene, George M., Sales Mer. 

Hagedorn, Alfred A., Member, Tech. Staff 

Haller, Howard E., Mech. Engr., Member, 
Tech. Staff, Guided Missile Div. 

Hartlieb, Robert J., Jr., Aero-Elec. Engr. 

Hawk, G. Wayne, Member—Tech. Staff 

Hirsch, Harold, Ch. Helicopter Engr. 

Holliday, Ivar M., Member of Tech. Staff, 
Guided Missile Div. 

Hopper, Rea E., V-P & Gen. Mgr. 

Hughes, Howard Pres. 

oo George L., Member, Tech. Staff, R&D 


Jones, Clyde B., Dir. of Engrg. 

——, R. G., Adm. Engr. Member—Tech. 
Staff 

Klocksiem, John P., Ch. Design Engr. 

Koch, Walter Louis, Research Physicist & Aero. 
Engr., assigned as Scientific Cons. to USAF 
in Europe 

Kurit, Herbert M., Member—Tech Staff, Aero. 
Engr. 

La Forge, Sally, Aero. Engr. 

Lampton, Glen T., Ch.—Armament Research, 
Aero. Div. 

Light, Edward C., Member—Tech. Staff 

Ligaett, W. H., Gr. Head, Stress & Test Radar 

ab. 


Lorence, Herman R., Design Engr. 
ae, Joseph A., Specification Engr., Radar 
iv. 
Lutwak, Sol., Asst. Head, Loads Sect., Heli- 
copter Dept. 
Mason, Maxwell, Member, Tech. Staff 
— Donald N., Member of the Tech. 
ta 
Mintz, Bernard, Research Physicist 
Moore, Richard E., Mech. Engr. : 
Naiman, Irven, Research Physicist, Guided 
Missile Lab. 
Nash, Edward Michael, Aero. Engr. 
Nisley, John D., Supvr., Power Plant Sect. 
Noisom, Derry D., Head, Missile Test & Train- 


ing Gr. 
Oswald, Telford W., Sr. Member—Tech. Staff 
Palmer, Harvey D., Member, Tech. Staff 
Paxton, Charles N. 
Price, Milo, Member—Tech. Staff . 
Puckett, Allen E., Asst. Dir., Guided Missile 
R&D Div. 
Rasumoff, Loads Section Head, Heli- 
copter Engrg. 
Reed, Warren D., ir; 
Rialson, Donald Ch., 
Engrg. Dept. 
Rittamel, A., Aero. Engr. 
Roberts, Wilbur E., Pilot 
Rogers, Arthur Wm., Aero. Engr. 
Schilling, Edward A., Research Engr. 
Schmidt, Donovan J., Engrg. Designer 
Sechler, Charles W., ’Ch., Operating Controls 
Sheridan, Philip F., ” Aero. Engr. 
Shieber, Design Engr. 
Siewertsen, H. A., Mech. Engr. 


Flight Test 
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Simpson, Edward H., Mgr., Planning-Tooling- 
Test Equip. Engrg. 

Smith, Henry G., Ch. Stress Engr. 

Stensgaard, Conrad P., Jr., Member of the 
ech. Staff 

Stoolman, Leo, Head, Aerodynamics Dept. 

Straight, "James | Sr. Staff Asst. to = Mgr. 

Strible, F. C., Struct. Design Staff Eng 

Teichmann, Caroline Swift, Member “Tech. 
taff, R&D Labs. 

Tobin, Gerald C., Research Physicist 

Tolson, Arthur G. Electronics Quality Control 
Insp., Arizona Air Procurement District, AMC 

Turk, Daniel R., Aero. Engr 

Veck, Milton Mech. ngr. —R&D 

Wandzura, Bohdan I., Aerodynamicist 

tarry, Mech. Engr., Aerodynamics Dept., 


Humphrey & Vandervoort 
Stinson, William E., V-P 


Hunting Percival Aircraft, Limited 
Frise, Leslie G., Tech. Dir. 


Hupp Corporation 


Rossmann, Peter Franz, Exec. V-P 


Hycon Manufacturing Company 
Acker, Alden E., Pres. 
Crisp, Raymond F., Mgr. Tech. Serv. 
Johnson, William Jr. Engr. 
McFadden, William cS V-P & Ch. Engr. 
Hydrair Corporation 


Fisher, James L., Jr., Mgr. 


Hydraulic Units, Inc. 
Blake, Russell, Ch. Engr. 


Hydro-Aire, Inc. 
Austin, Homer, Sales Engr. 
Branson, Orland, Engr. 
Cooper, Frank, V-P & Gen. Sales Mgr. 
Lichty, Dale A., V-P—Sales & Engrg. 
Rhoads, Homer, Pres. 
Orville L., Mgr.—Hytrol Products 
Jiv. 


Hydropress, Inc. 


Komorn, Marc B., Design Engr. 
Hymatic Engineering Company, 
Limited 


Habermass, George Zbigniew, Designer, Aircraft 
ect. 


Illinois Institute of Technology 


Thompson, William Edgar, Instr. in Mech. 
ngrg. 


Illinois State Normal University 


Miller, Murray Lincoln, Dir. of Audio Visual 
Education 


Impact Register Company 


Manthei, E. C., Partner 
Redhed, W. S., Partner 


Ideal Building Materials 


Hightower, Paul G., Megr., Contracting Div. & 
Sound Control Div. 


Index Machine & Tool Company 


Breed, Carl H., Ch. Engr. 


Indian Institute of Technology 


Lakshminarayana, C. N., Asst. Prof. of Mech. 


Engrg. 
Sengupta, Sudhir Ranjan, Dir. 
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Indiana Technical College 


Dow, Benjamin L., Dept. Head—Aero. Engrg. 
Marshall, Robert R., Instr. 


Wright, John B., Student 


Industrial Engineering Research 


Nordyke, Sam E., Proj. Engr. 


Industrial Sound Control, 
Incorporated 


Callaway, Daniel B., Mgr., Western District 
Cardillicchio, Paul A., Ch. Designer 

Doyle, Lee J., Proj. Engr. 

Hemond, Conrad J., Jr., Engr. 
*Lemmerman, Carl W., Pres. 

Lemmerman, Richard D., V-P 

Lockwood, Harold J., Cons. Engr. 

Ring, Walter F. , Proj. Engr. 

Smith, Cloyd D.. West Coast Rep. 


Institut de Mecanique des Fluides 


Jacques, Professeur 4 la Faculté des 


Valensi, 
Sci Directeur 


Sciences, 


Institut Fuer Aerodynamik 


Ackeret, Jakob, Prof., Eidq. 
Heller, Alfred, Aircraft Engr. 
Rauscher, Manfred, Prof. 


Institute of the Aeronautical 
Sciences, Inc. 


Dexter, Robert R., Secy 

Dodge, Beverly Agnes, ‘Asst. Editor, Roster & 
Aeronautical Engineering Catalog 

Elliott, Roy W., Supvr., Tech. Film Cataloging 
Proj., San D:ego 

Glennon, John Librarian 

Johnston, S. Paul, Dir. 


Maitan, Joseph J., Controller 


Meskel, Thomas J., Asst. Secy. 
Robischon, E. W., Western Region Mgr. 
Rainey, Ronald E., Bldg. Mgr., Los Angeles 


Ryan, Joseph P., Advertising Mer 
Shrader, Welman A., Dir. of Publications 


Institute of Radio Engineers 


Cumming, Comdr. Lawrence G., U.S.N.R 


(Ret.) Tech. Secy. 


Institute of Technology, Delft, 
Holland 


Burgers, Johannes M., Prof. of Aero.- 
dynamics 


& Hydro- 


The Institution of Mechanical 
Engineers 


Millson, Robert John, Tech. Editor 


Instituto Tecnologico de 
Aeronautica, C.O.C.T.A. 


Meyer, Andre J., Rector, Head 
& Prof. of Motors 

Sangster, William A., Prof. 
Dept. 


Aircraft Div., 


& Head—Struct. 


Insurance Company of North 
America Companies 


*Chenet, J. H., Asst. Secy. 


Fairbanks, Warren E., Special  Rep.—Aviation 

Mitchell, A. Edgar, Claims Supvr.—Aircraft 
Hull 

Sanford, Charles A., Asst. V-P 


Sellers, John H., Tech. Supvr.—Aviation 


INTAIR, Ltd. 


Meeus, Fred L., Pres. 


International Astronautical 
Federation 


Haley, Andrew G., V-P 
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International Business Machines 


Corporation 
Ashton, I K., Jr., Product Engrg. Gr. Leader 
Beckhard Arnold R., Tech. Engr 
Jevitt, Stanley J., Assoc. Engr. 
Watson, Thomas John, Jr., Pres. 
Applied Science Rep. 


Wolf, Arnold S., 
"ood I n, Devel. Engr. 


International Civil Aviation 


Organization 

Ashton, Robert, Ch., ICAO Tech. Assistance 
Mission—Israel 

Berg, Alfred Gordon, Ch.—Airworthiness 

De Tavel, Franz E., M.D., Medical Adviser 

Lopez, Raul, Instr. in Ch., Aircraft Maint., 
TAB 

Muenc! t, Tech. Officer 

Poblac nio, Tech. Officer : 

Puvre Tech. Officer, Airworthiness of 
Airc 

Serral Language Sect. 

Tippet vee Joseph, ICAO Rep., South 
Amer 


Warner, I d, Pres. of the Council 


International Electronics Engineering, 
Inc. 


Scott, Merit, Dir. of Research 


International Harvester Company 


Hardwick, George C., Test Engr. 


International Nickel Company, Inc. 


Burchfie William F., Asst. Dir. of Tech 
Serv 

Fales, Herbert G., V-P 

*Laque, | V-P & Mgr. 


International Register Company 


Krebes, ] I., Proj. Engr. 


International Telephone & Telegraph 
Company 


Buttne H i. 
Westn Harold P., Editor 


Electrical Com- 
Interstate Engineering Corporation 


Birre G.. Jr., Design Engr 


Investors Diversified Services 


Edgert W., Sr. Analyst 


lowa State College 


A., Asst. Prof. of 


Mechanics 


Theoretical & 


Instr 
L., Jr., Asst. Prof. of Aero 


Head, Dept. of Aero. Engrg 


lron Fireman Manufacturing 
Company 


Breese, Dir., Gyro Program 


Israel Institute of Technology 


Hanin, M Dept. of Aero. Engrg 


ITE Circuit Breaker Company 


Gardine Frank Biss Mer., Engrg. Prod. Sect 
Katter Stanley L., P roj. Engr., Special 


The lvy Company 


Umit, Ch. 


Design Engr. 
Whipple, Allen O., Jr., 


V-P & Gen. Mgr. 


—SEPTEMBER, 


Jack & Heintz, Inc. 


Eschborn, Ralph J., Asst. Ch. Engr 
Lusk, R. J., Sr. Appl. Engr. 

Ong, Charles M., Mgr., Exp. Labs 
Papanek, Andrew P., Sect. Mer. 
*Sulzman, Edmund ‘on V-P 
Webster, Sidney H., Mer., 


-Specis ul Proj 
& Gen. Sales Mer. 
Pacific Coast. Dist: ict 


Jackson & Church 


Chin, Charles, Head, R&D 


Jacobs Aircraft Engine Company 


Moszer, Sidney, Stress Engr. 


The Jam Handy Organization 


Klenke, William H., Jr., Sales Mgr 


Janney Machine Corporation 


Falk, Adolf C., Pres. 


Jarry Hydraulics 


Truran, John W., Exec. Sales Engr 


Javelin Aircraft Company, 
Incorporated 


Blanton, David D., Pres. & Ch. Engr 


The Andrew Jergens Company 


Butler, Richard O., Ind. Engr 


Joseph J. Jerger 


Jerger, 


Joseph J., Cons. Engr 


Jessup Engineering Co. 


jessup, Richard O., 


Owner 


Jet Air Engineering Corp. 


Faulconer, Thomas P., Pres 


The Johns Hopkins University 


Bonney, Everard Arthur, Asst. Gr. 
Dynamic Analysis Gr. 

Bryan, Guy L., Jr., Prof. of 
Cons. Engr. 

Clauser. Francis H., 
nautics 

Corrsin, Stanley, Assoc. Prof. of 

Ely, Raymond L., Gr. Supvr 

Johnson, Donald S., Grad. Student & Research 
Asst., Dept. of Aeronautics 

Kovasznay, Leslie S. G., Prof. of Aeronautics 

Lecat, Robert J., Engr 

Miles, Edward R. C., Research Contract Dir., 
Inst. for Cooperative Research 

Morkovin, Mark V., Research 
Lecturer 

Remenyik, Charles J., 
nautics Dept. 

Wallskog, Harvey A., Asso. Engr. 

West, Charles D., Assoc. Engr 

Yeh, Hsuan, Asst. Prof. 


Supvr., 
Aeronautics & 
Chairman, Dept. of Aero- 


Aeronautics 


Scientist & 


Research Asst., Aero- 


Applied Physics Laboratory, 
Silver Spring, Md. 


Bonney, E. Arthur, Proj. Aerodynamicist 

Cronvich, Lester L., Asst. Proj. Supvr.—Aero- 
dynamics 

Ely, Raymond L., Aero. Engr 

Floyd, J. F. Rabardy, Sr. Engr. 

Frenkiel, F. N. 

Goss, Jack K., Sr. Staff Engr 

Hege, Jeremiah C., Proj. Supvr. 

Hill, Freeman K., Physicist 

Kirk, Howard F., Jr., Engr. 

McCarty, Thomas A., Assoc. Engr. 
namics 

Niles, Charles H., Proj. Supvr. 

Ray, James C., Assoc. Staff Engr. 

Samburoff, Serge N., Mech. Engr., Sr. Staff 

Walker, James i. Asst. Group Supvr. 

Warfield, Calvin N., Physicist 
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IAS ROSTER OF MEMBERS, 


Johns-Manville Sales Corporation 


*Briggs, 


E. F., Jr., Mgr., Aviation Industry 
Sect. 


Corydon M. Johnson Co., Inc. 


*Johnson, Corydon M., Pres. 


M. J. Johnson Aircraft Engineering 
Company 


MacCallum, Alan M., V-P & Ch. Engr. 


Johnson & Johnson 


Buitron, Gilbert, Design Engr.—Mech. Gr. 


Johnston Cadillac, Inc. 


Johnston, W. S., Pres. 


Jonco Aircraft Corporation 
Stewart, Wm. Fred, Ch. Engr. 


Jones & Gillies 


Gillies, B. Allison, West Coast Assoc. 


Earle M. Jorgensen Company 
*Schriber, Charles, V-P & Mgr.—Sales 


Joy Manufacturing Company 


Herrig, L. Joseph, Aerodynamicist 
Troller, Theodor H —Engrg. 
Westell, John R., Keredynamicist 


Kaiser Aluminum & Chemical Sales 


Neal, Thomas E., Service Engr. 


Kaiser Metal Products, Inc. 


Boericke, John J., Jr., Proj. Mgr., Aircraft Div. 
Burns, John J., Jr., Struct. Engr. 

Cudhea, George G., Asst. Mgr., Aircraft Div. 
Ogden, Albert S., Ch. Engr. 


The Kaman Aircraft Corporation 


Bibeault, Gerald J., Weight Control Engr. 
Briggs, Emerson C., Stress Analyst 

Ellis, Charles W., III, Test & Devel. Engr. 
Isakson, Gabriel, Staff Design 
Kaman, Charles . Pres. & Gen. Mgr. 
Kossar, Arnold F., Ch. Analytical Engr. 
Luff, Edward R., “Test Engr. 

Palmer, David re Liaison Engr. 

Tedeschi, Louis J. Aerodynamicist 

Velz, George T., Engr. Rotor Design Gr. 
Wells, Edward ae Admin. Asst. 


Kansas State College 
McCormick, Frank J., Prof. of Applied Mechan- 
ics 
Ed Kapper Distributing Corporation 
Kapper, Edward, Pres. 


Neudeck, Gene T., Sales Engr., 


Aircraft Prod- 
ucts Div. 


The Kawneer Company 


Roehm, Jack M., Dir.—R&D 


Kearfott Company, Inc. 


Beyer, Frederick J., Sales Engr. 
Curry, Herman H., Proj. Engr. 
Harkness, John R.. Gen. Mer., Western Mfg. 


-Eastern Area 


i. Fred D., Jr., Exec. V-P—Operations 


Reichel, Andre W., Gen. Sales Mer. 
Reichel, Wladimir’ A., Exec. V-P—Engrg. & 
ales 


Rosenberg, Arnold, Asst. 


Rowland, Arthur E,, Engrg.  & Western Area, 
Pasadena, Calif. 


Smith, Donald W., V-P & Dir. of Sales & Engrg. 
Wallach, Bernard H., Staff Engr. 
Kellett Aircraft Corporation 


Barnett, Charles A., V-P & Ch. Engr. 

Best, Reuben Delance, Layout Engr. 
Hovegard, Paul E., -R& 

Jones, James B., ff. 

Krause, Philip Engr. 
Schneck, Curtis E., Asst. Ch. Engr. 


The M. W. Kellogg Company 


Govignon, Edward C., Contract Engr. 
Miller, K. Dexter, Jr., Div. Engr.—Devel. 


Kelvin & Hughes, Ltd. 


Hughes, Arthur J., Dir. 


Kenfred Enterprises, Inc. 


Magistrate, Kenneth C., V-P 


Kennedy-Van Saun Mfg. & 
Engineering Corp. 


Derrom, Donald L., Foreign Field Engr. 


Kent State University 
Horton, Claude, Aero. Instr. 
Otterson, Peder A., Asst. Prof., Aviation Tech- 
nology 

Kenting Aviation, Limited 
Parkin, Charles A., Ch. Helicopter Pilot 
Unger, Thomas J., ” Aerial Survey Pilot 

Kenyon Enterprises 

Kenyon, Ralph Waldo, Pres. & Dir. of Research 


Kenyon Instrument Company 


Ibanez, Henry, Sales Engr. 


The Kett Corporation 


Hoey, John P., Aerodynamicist 
Savage, William F., Proj. Engr. 


Walter Kidde & Company, Inc. 


Field, a F., Asst. District Mgr. 

*Griffin, C. L., Asst. V-P 

Hobelmann, Alfred H., Asst. V-P 

Noble, John M., District Mgr.—Los Angeles 
ce 

Schmidlin, A. E:, Asst. Mgr., R&D Dept. 

Shereika, Edmund A., Designer, Sr. 

Stanton, John R., Sales Engr. 

eek, E. R., Mgr.. D Dept. 

Zwack, Raymond T., Ch. Design Engr. 


Kiekhaefer Aeromarine Motors 
Corporation 


Probst, Harry C., Asst. Proj. 
Wendt, Robert H., Exec. V-P > om: Mgr. 
The Kilgen Organ Company 


Kilgen, Eugene R., Pres., Kilgen Aircraft Div. 


Kincaid Engineering Laboratory 


Kincaid, F. M., Jr., Mech. Engr. 


Kirk Engineering 


Korn, Joseph, Sr. Stress Analyst 


Kirkland, Fleming, Green, Martin and 
Ellis 


Floberg, John F., Partner 
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Klincher Locknut Corporation 


Anderson, James D., Ch. Engr. 


Knappen-Tippetts-Abbett- 
McCarthy Engineers 
Dodge, Eric D., Trans. Econ. 
Prokosch, Walther, Ch., Airport Planning 


Koehler Aircraft Products ae 
Inc. 


Schram, John D., Sales Engr. 


Kolcast Industries Inc. 


Schilling, Lewis R., Pres. 


Kollsman Instrument Corporation 
Binnie, Alan G., V-P 
*Carbonara, Victor E., Pres. 
Dupre, Francis C., Assembly Supt. 
Hauptman, Frederic, Proj. Engr. 
Hezel, Herman, Proj. Engr. 
Korda, Eugene J., Chief Des‘gner 
Saslowsky, Morris, Proj. Engr. 
Schaefer, Herbert, Proj. Engr. 


Kolostat Heating Systems, Ltd. 
Billick, Paui G., V-P—Tech. Operations 


Komo Instrument Corporation 
Robertson, Donald R., Proj. Engr. 


The Konet Company 


Konet, Henry, Pres. 


Koppers Company, Inc. 
Fedan, Sidney Harold, Mgr., Aeromaster Fan 
Dept., Metal Products Div. 
Korda Industries 


Korda, Eugene J., Pres. 


Laircraft Company 
Lehr, Thomas A., Pres. 


Lamson Aircraft Company 


Lamson, Robert T., Pres. 


Lamson and Sessions 


Sorace, Kenneth J., Ch. Proj. Engr. 


Land-Air, Inc. 


Ackerman, Arnold J., Jr., Design Engr. 
Davies, Nelson S. Production Engr. 

Gilmore, Richard F., Design Engr 

Pinter, Philip N., Data Specialist, “USNAMTC, 


R. BD: Pt. Mugu 
Schildhaver, Capt. C. H., USNR (Ret.), Wash. 
Rep. 
Solomon, S. J., Chairman of the Bd. & Pres. 
Langley Corporation 
Laddon, Isaac Machlin, Pres. & Chairman of 
the Board 


Laddon, Machlin B., V-P & Gen. Mgr. 
Mandolf, Henry, V-P--Engrg. 
Lankenau Hospital 


Hafkenschiel, Joseph H., 


Jr., M.D., Dir., Car- 
dicpulmonary Unit 


Larkin Engineering Company, Inc. 


Parkin, Don, Gen. Mgr. 
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C. 1. & S. F. Lathrem 


Lathrem, Charles Ira, Partner 


Lavelle Aircraft Corporation 
Adolph F., Ch. Engr. & Dir. 


*Herzog, 


Lear, Inc. 
Aircraft Engineering Division 
Epstein, Monroe Perry, Jr. Designer—*‘Lear 
star,’ Interior Design Gr. 
Gaskell, Chester W., Jr., Ch. Engr. 
Harper, John A., Engr. & Pilot 
Kelly, J. Nelson, Gen. Mer. 
Kuang, Hsiang, Stress Eng 
Lear, William P. "Cane. of Dir.; Dir 
—R&D 


*Mock, Richard M., Pres. 

Pannell, W. H., Jr., Design Engr. 

Smith, Dean c. V-P- Dir. of Customer Rela 
tions 

Swartzel. Karl D., Dept. 
R&D Div. 


Head—Navigation, 


Grand Rapids Division 


Brown, James P., Staff Engrg., Contracts Div. 
Carlton, Paul R., Application Engr. & Texas 
ep. 

Graham, Dunstan, Sect. Head, Flight Control 
Systems 

Haiduck, Andrew F., V-P & Div. Gen. Mgr. 

Hainsworth, Thomas E., Proj. Engr.—lInstru 
ment Products 

Krug, Edwin H., Sect. Head, Aerophysics 

Lawrence, Alfred N., Mer., Eastern District 

Lewis, Glenn Howard, Tech. Rep. 

Olinger, Max E., Pilot—Proj. Engr. 


Romec Division 


Andrus, Harold C., V-P & Gen. Mgr 
Atkinson, Russell S., Sales Mer. 

Barr, LeRoy H., Asst. Div. Gen. Mgr. 
Essig, Robt. H., Sales Engr. 


Lehigh University 
de Neufville, Albert, Asst. Prof. of Mechanics 
Wan, Koon-Sang, Asst. Prof. of Engrg. Me 
chanics 
Lehman Brothers 


Callery, Francis A., Partner 


Wallace O. Leonard, Inc. 


Hokanson, Evert C., 
White, Gene H., 
Controls 


Sales Mgr. 


Field Engr., Aircraft Fluid 


Lester Equipment Manufacturing 
Company, Inc. 


Wilson, Donald P., Pres. 
Lewis College of Science & 
Technology 


DaRosa, Edmundo A., Dir. of Aviation 


Liberty Products Corporation 
Hauser, George H., V-P 


Librascope, Inc. 


Johnston, E. Ralph, Supvr.—Assembly 


Liljengren Engineering Company 


Liljengren, C. P., Pres. 


Lincoln Seminary 


Brown, Forrest H., Seminary Student 


Link Aviation, Inc. 
Day, Wilbur H., Aerodynamics Supvr. 


Fogarty, Laurence E., Ch. Engr. 

Gale, Lauriston H., Design Engr. 

Harrisor yd G., Supvr., Engrg. Standards 

Link, Edwin A., Chairman of the Theard 

McCoy, Betty J., Test & Data Engr. 

Mustard, William L.,- District Mgr., Dayton 
Office 

Williford, E. Allan, Pres. 

Wood, William W., Jr., V-P—Engrg. 


The Liquid Carbonic Corporation 


Miller, Leonard M., Standards Coordinator 


The Liquidometer Corporation 


Becebra, Lawrence, Field Engr. 

Campani, L s M., Elec. Engr. 

*deGiers, Clarence A., Pres. 

Nistal, Gerard E., Advertising & Public Rela 


Supvr., Tech. Data Dept. 


Arthur D. Little, Inc. 


Dura I ick ( III, Director, Maynard 
Ord. T S 
Nussdorfer Theodore J., Jr., Research Engr. 


Litton Industries 


Fabian, Ge Design Engr. 


Lockheed Aircraft Corporation 


Burbank, Calif. 


W., Service Engr. 
A., Production Design Engr. 
A., Div. Engr. 
L., Stress Engr., Basic Loads 


D., Engrg. Planner 
land, Jr., Aerodynamicist “A” 
Jr., Proj. Wet. Engr. 
Liaison Engr. “A,” 
roj 
B., Design Gr. Engr. 
A., Dept. Mgr., Tech. Contract, 


ry A., Struct. Engr. 
, Design Engr. 
m S., Design Engr. 
1., Military Sales 
E., Struct. Engr. 
I E ner. Research 
k, A. A., Sales Engr. 
W., Research Engr. 
r.—Export Sales 
1 Q., Jr., Design Engr 
F., Aerodynamicist 
ali, ld J., Dept. Mgr. 
een Emerson H., Struct. Engr. 
Fre r., Gr. Engr. 
hul Frank ae. 


Engr.—Draftsman 


Burns, ( es E., Military Sales Rep. 
Burton, ( e A., Design Engr., Prelim. De 


1 A., Devel. Planning Economist 
Rudi P., Dept. Mgr., Military 
Rese: arch Div. 
Research Engr. 
les J., Gr. Engr. 
A. Design Engr. 
Aerodynamicist 
( John H., Asst. Dir.—Devel. 
Cassidy, Mell D., Aerodynamicist 
Cathaway, ., Group Engr.—Aerodynam 
ics 
Celniker, Le 
Chambers, 
sign, Bon 
Chapman, C 


Planning 


Aerodynamics Engr. 
C., Design Engr. 
Dept. 
Anthony, Sales Engr. 
Childers, Milford G., Dept. Engr. 
Christenson, Charles, Prelim. Design Engr. 
7 D. Gene, Assoc. Engr., Flight Test 


Prelim. De- 


>., Research Engr. 
F a Dept. Mgr., Bombers 
3., Jr., Dept. Mgr.—Mech. Re- 


An Flight Test Engr. 
A., Ch. Prelim. Design Engr. 
H., Engrg.—Weapon System 


am 


1 , Research Engr. “B” 

W J., Design Speci alist—Struct. 
Jr., Struct. Engr. 

Research Specialist—Aero- 


Crichlow, 
Crockett, ¢ 
Crockett. Hi: arold B., 
dynamics 
Davidson, 
eal, Paul L., Instrumentation Engr.—F light 


Albert C., Design Engr. 
Test 
DeGrey, Richard P., Gr. Engr.—Design 
Demas, E. J., Flight Test Engr. 
Derdiarian, Kachas, Standards Engr. 
Detweiler, James I., Research Gr. Engr. 
Drell, Harry, Gr. Engr.—Power Plant Analysis 
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Duffendack, J. C., Jr., Flight Test Supvr. 

Dugan, James W., Design Engr. “ 

Duschik, Frank, Gr. Engr. 

Eastman, Douglas, Jr., Designer ““B”’ 

Ebin, Joseph A., Design Engr. 

cnglebry, R, Gr. Engr., Aero. 

English, "LeRoy F., Design Engr. “A,” 
Struct. Gr. 

Everhart, Leon P., Master Scheduler 

Ewald, C. F., Proj. Struct. Engr. 

Faber, Norman A., Proj. Devel. & Test Engr. 
Fish, Edwin L., Research Engr.—Instrumenta 
tion & Engr. Flight Test 
Fisher, John N., Assoc. Engr., 

Flushman, David, Engr. 

Forbes, George Franklin, Mathematical Analyst 

Forster, Walter J., Engrg. Master Scheduler 

Fowler, C an Arthur, Jr., Aerodynamicist 

Frost, E. Prelim. Desig mn Div. Engr. 

Glenn Flight Test Engr. 

Fuller, Richard G., Aerodynamics Gr. Engr. 

Fussell, Henry M., Asst. to Military Relations 
Mgr. 

Gaefcke, Roger LeVerne, Assoc. Engr. 

Garrow-Fisher, William, Design Engr., 
Design Dept. 

Gartrell, Donn Alan, Assoc. Engr.—Flight Test 

George, Gordon C., Military Sales Rep. & Test 
Pilot 

George, Thomas C., Gr. Engr.—F light Test 

Gerschler, James M., Div. Engr.—Engrg. Lab. 

Givler, Edwin G., Jr. Engr., Draftsman “A” 

Gomez, Jesus “oe Assoc. Engr., 

Goodall, Ray, Proj. Struct. Engr 

Gordon, William R., Asst. Proj. 
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Gray, Howard H., Gr. Engr. 

Green, Elliott A. , Gr. Engr Production Design 

Gregson, M argaret, Stress Engr. 

Griffith, David Edward, Aerodynamicist 

Gross, Robert E., Pres. & Chairman of the Bd. 


Fighter 


Aerodynamics 


Design 
Prelim 


Aerodynamics 


Engr.—F-94, 


Grove, William Crowell, Jr., Assoc. Design 
Engr. 

Haddon, M. Carl, Ch. Proj. Engr 

Hamilton, Robert B., Supvr., Scheduling, 


Budgets, & Design Change Control ; 
Harrison, Neil, Mgr.—Field Service & Training 


Dept. 
Hassig, Hermann J., Dynamics Engr 
Hawkes, Ellison, Dept. Mgr.,-Fighter Flight 
Test 


Height, Lewis H., Proj. Engr 

Heirich, Charles 1. Research Engr. 

Hemenover, Albert D., Flight Test Analysis 
Engr. “ 

Heppe, R. Richard, Dept. Head, 

*Hibbard, Hall L., V-P—Engrg. 

Hill, Randolph W., Stress Engr. 

Hirsch, Harold D., Proj. Asst.—Engrg. 

Hoblit, Frederic M., Structures Engr. 

Holub, Carlton J., Assoc. Engr 

Hong, Jim, Aerodynamics Div. Engr. 

Howland, W. Lavern, Div. eae 

Hruda, Richard J., Struct. Eng 

Huntington, Richard amicist 

Ignatowski, Alvin F. Stress Engr. 

Inglish, Harold C. , Design Engr. 

James, Donald L. Jr., Research Specialist, Mili 
tary Operations Research Div. 

Johnson, Clarence L., Ch. Engr 

Ernest Lee, Jr., Group Engr. 
est 

Jones, Claude D., Stress Analyst 

jones, Walter R., Ch. Staff Engr. 

Kadushin, Jack, Supvr.—Engrg. & Electronics 
Training 

Kastan, Howard, Design Specialist 

Kennedy, William P., Proj. Sales Engr. 

Kintis, Dino H., Service Engr.—Struct. Repair 

— Leo, Design Engr.—Prelim. De- 


Korff, Walter H., Supvr.—Prod. Design Analy- 
sis, Engrg. Dept. 

Koriagin, V. B., Dept. Mgr.—Struct. Research 

Laurance, Jchn ‘oa Research Scientist, Military 
Operations—Researcn Div. 

Lehrer, Alfred, Stress Engr. 

Leppert, E. i... Jr., Design Specialist 

Levier, Anthony William, Ch. Engrg. Test 
Pilot 

Liebner, Robert W., Liaison Engr. “B” 

Litrownik, Irving, "Aerodyn: amic Engr. 

Lowe, Walter H., Design Engr. 

Mackey, Donald J., Gr. Engr., Struct. 

MacLennan, Alexander M., Research Engr. “A” 

Margwarth, John A., Engrg. Flight Test Supvr. 

Martin, Edward F., Jr., Design Specialist, 
Armament 

Masterson, Bryon B., Asst. Ch. Master Scheduler 

Mayer, Frank S., Jr., Research Specialist— 
Aerodynamics 

Mazelsky, Bernard, Dynamics Engr. 

McBrearty, Jerome F., Ch. Struct. Engr. 

McCulloch, A. J., Struct. Engr. 

McDonald, Richard F., Flight Engr. 

McDougal, Robert L., Stress Engr. : 

MecNicoll, Andrew M., Flight Test Analysis 
Engr. 

Mercer, Charles R., Megr., Flight Engrg. & Flight 
Oper. Training Dept. 

Messinger, Bernard L., Dept. Mgr.—Thermody- 
namics 

Michielsen, Herman F., Struct. Engr. 

Miller, Robert R., Flight Test Engr. 

Milliken, Charles Smyth, “A” Design, Elec. 
Staff Office 

Miros, Martin, Jr. Weight Engr. 

Mittler, Justi L., Design Engr. 

Moss, Virgil D., Proj. Struct. Engr. 
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Executive 
meeting 
“upstairs 


There’s no time lost by the efficient executive team 
of the R. Company. Traveling by company plane to 
inspect a new plant site 400 miles away, they get 
there quickly and free of restricting schedules — 
and they get plenty of work done on the way. 


When they set down at one of more than 600 Esso 
Dealer Airports, their pilot may use his Esso 
Aviation Credit Card to charge high-quality Esso 


BEECHCRAFT SUPER 18 


Aviation fuels and lubricants, tire and battery 
service, landing fees, overnight storage and minor 
emergency repairs. 


The growing corps of business flyers is learning 
to depend more and more on famous Esso Aviation 
Products — used by the world’s largest airlines 
and backed by over 45 years of flight testing and 
research. 


AVIATION PRODUCTS 


si 
ae 
— Esso) 
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Murphy, Archie C., Flight Test Engr. 
Muscha, Myrow F., Assoc. Engr. Design 
Neale, Durrell R., Design Engr. “‘A” 
Nelson, Donald H., Jr., Aerodynamicist “A” 
Nelson, Erik, Mer. —New York 
Newman, Clyde A., Gr. Engr.—Design 
Nystrom, Herbert C., Design Engr. ‘‘A” 
Oates, Clifford, Jr., Thermodynamics Engr. 
O’Laughlin, Burton D., Gr. Engr. 
Orta, Carl, Assoc. Research Engr. 
Osberg, Frank E. A., Flight Test Engr. 
Ostrom, Max T., Liaison Engr. 
Palmer, E. Donald, Asst. Proj. Engr. ; 
Papen, George W., 2nd, Prod. Engr., Dept. of 
Engrg. 
Parker, A., Asst. 
Engr. 
Peterman, Eldo A., Proj. Engr.—Palmdale 
Petersen, Alfred H., Design Group Engr. 
Petersen, Peter , Research Engr. : 
Philipp, Paul Alois, Engrg. Drawing Checker 
Pinaire, John S., Gr. Engr. 
Pitt, William . Proj. Gr. Engr. 
Power, met Design Gr. Engr. 
Prach, Haroid Assoc. Design Engr. 
’rince, Robert Jr., Mathematical Specialist 
Pulver, W. A., Tool Engr. 
Quillinan, John H., Aerodynamist ‘‘A,” Plant 


Harry Airline Operations 


Rassieur, Rear Adm. William T., USN (Ret.), 
Corp. Military Requirements Rep. 

Reedy, Robert E., Mgr., Sales Engrg. Dept. 

Renalds, Otis B., Flt. Test Engr.—Instrumenta- 


tion 
Rich, Ben R., Thermodynamics Engr. 
Richter, E. O., Mg1., Electronics Research Dept. 


Root, L. Eugene, Dir.—Devel. Planning; V-P— 


Engrg. 
Rose, Bernhard A., Dept. Mgr., Physics Re 
search 
Ross, David T., Design Engr.—Prelim. Design 

Ross, Robert O., Military Service 

Roth, Henry James, Wind Tunnel Test Engr. 

Roth, John F., Drafting System Co-ordinator 

Rowe, Norman ., Instrumentation Engr., 
Flight Test Div. 

Rubin, Arnold E., Struct. Engr. : 

Sabin, Alfred Edward, Design Engr. es, 

Sakata, Isao Frank, Stress Engr. 

Sandberg, Frits H., Liaison Engr. : 

Sanderson, Glen E., Dept. Mgr.—Flight Test 
Service 

Scheller, Maxine Glaser, Research Engr. 

Schramm, Herbert T., Production Design Engr. 

Schroeppel, Charles, jr., Airplane Spec. 

Schuster, Oscar, Mfg. Engr. _ 

Schuster, Robert R., Design Engr. 

Seamons, Joseph P., Asst. Proj. Engr. 

Shaffer, Leonard, Weight Engr. 

Sharp, Charles Willard, Struct. Engr. 

Shibata, Harry H., Aerodynamicist “‘A” 

Shumway, Howard, Asst. Ch. Flight Engr. 

Simms, Manuel S., Struct. Engr. 

Smith, Richard A, Stress Engr. 

Snyder, Martin A., Flight Test Engr. 

Sowle, Charles E., Proj. Sales Engr. 

Spaulding, Edward H., Struct. Div. Engr. 

Spicer, Herbert C. jr., Stress Engr. 

Squier, Carl B., V- P; Asst. to the Pres. 

Steinbacher, F. R., Gr. Engr.—Struct. R&D 

Stockemer, Francis J. Research Engr. 

Stoddard, Laurence G., Dynamics Engr. 

Storey, Richarl E., Stress Engr. 

Stroud, John F., Thermodynamics Engr. 

Styerwalt, Alfred , Research Engr. 

Sullivan, George C., Patent Counsel 

Sutter, Joseph James, Research Engr. 

fakasugi, Kingo, Engr. 

Thayer, Ralph E., Engr.—Flight Analyst 

Theriault, Paul W., Dept. Mgr.—Wind Tunnel 

Thomas, Charles F. Corporate Dir. of Military 
Sales 

Thomas, Harold Wm., Military Sales Rep. 

Thomas, Joseph J., Jr., Flight Test Engr. 


Tsu, Jack C. N., Research Specialist, Aerody- 
namics 
Turci, John Delmo, Research Engr. 


Valcheck, J. Frank, Engr. Designer “‘A”’ 

Versaw, Edward F , Thermodynamics Engr. 

Vrooman, Carll DeWitt, Sr., Thermodynamics 
ngr. 

Walker, Harold James, Aerodynamics Engr. 

Wallace, Charles W., Supvr.—Aircraft & 
Services, Holloman ADC 

Ware, Joseph F., Jr., Sect. Supvr.—Flight Test 

Warner, William V., Wind Tunnel Model ‘“B”’ 
Design Engr. 

Wassall, John B., Asst. Ch. Engr. 

Waugh, Merle Gordon, Aerodynamicist 

Werner, Jerard B., Thermodynamics Engr. 


White, Frederick M., Flight Test Analysis 
Engr. “A” 

Whitman, George S., Design Engr. “B” 

Wickwire, Austin, Resident Engr. Rep.—San 


Diego 
Wildhorn, Sorrel, Aerodynamicist ‘‘A”’ 
Wildman, Neol R., Stress Engr. 
Wilkins, Theodore W., Asst. Mgr.—Commercial 
Sales 
Williams, A. Nash, Research Engr. 
Wolff, William J., Aerodynamicist ‘‘A”’ 
Young, Louis, Research Engr. “B”’ 
Youngberg, Ralph O., Asst. Proj. Engr. 
Zwemer, Howard A., Devel. Planning Spe 
cialist, Devel. Planning Dept. 
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Georgia Division 


Banta, Perry M., Dept. Engr.—Mgr., Engrg 

Staff Specialist 
Production Liaison Engr. 


yan P., Aircraft Research Engr. 
i F., Production Design Engr. 
n , Design Engr. 
Sr. Struct. Engr. 
. bert G., Struct. Engr. 
Bolon, Leslie Wilson, Equip. Engr. 
Bremer, Paul H., Struct. Div. Engr. 
Bric ‘ker E. I., Gr Engr., Mechanical/ Hydraulics 


Buhman, Cl Jr., Sr.. Design Eng 
Bush, Powell Ir.. Research Engr. 
Cantwell, R Lek A., Sales Engr. 
Capelouto, — 3 Aircraft Research Engr. 
( chub, Rok ~ Aerodynz amics Engr., Sr. 
n J., Assoc. Engr., Aerodynamic 


George, Research Engr. 
rry O., Jr., Asst. Proj. Engr. 


eugene Forrest, Jr., Assoc. Aircraft 


Engr., Stru 
Dees, Henry Baird, Flight Test Engr 
Dickinson, Robert O., Jr., Group Engr. 
Downing, Geo. G., Power Plant Engr. 
* ulph O., Assoc. Aircraft Engr. 
W., Jr., Design Engr. 
Frederick, Div. Engr. —Aerody- 


n W.. Staff Engr. 

Furry, Warren G., Jr., Design Snecialist 

III, Assoc. Aircraft Engr. 
C. J., Staff Specialist 

muel W., bal Test Engr. 
tobert W., Staff Specialist, 

I 


Prelim. Design 


Prelim 


hie E., Sr. Aircraft Design Engr. 


Gustavson, Eugene V.. Admin. Engr. 
lliam M., Aircraft Test Require- 
Ben R., Master Scheduling Mer. 


rdner, Gr. Engr.—Design 
ymond Matthew, Assoc. Aircraft 


C., Staff Specialist—Air Trans- 
A.. Asst. Proj. Engr. 

B., Prel. Design Eng zrg. Mer 
urlbut W. S., Field Service Training 


2» Hall, Admin. Asst. in Engr. 

th H., Aircraft Design Engr. 

1ony Michael, Assoc. Aero. Engr. 

Analysis 
Charles F., Production Engr. 
Maxwell, Howard Graham, Supvr.—Service 
Manuals & Bulletins 

Middlewood, Robert W., Ch. Engr. 

Miller, Donald Duane, Aircraft Design Engr. 
Struct. Engr. 


Moore, Rol 
Research Engr. ‘‘B”’ 


Morcock, Dougald S., 
Norcross, Otis P., Gr. Engr. 
Norman, George A., Production Liaison Engr. 


Sr 
Oehman. Waldo I., Assoc. Aircraft Engr. 
Pauli, J. Anthony, Staff Specialist, Aerody- 


namic Engr. Div. 


Perry, Charles A., Design Engr. 


Peterson, Vern F., Test Pilot 

Pflueger, Donald E.. Sr. Struct. Engr. 

Posner *: L., Power Plant Staff Engr. 

Potter, K Assoc. Aircraft Engr. 

Rhoads we ildon R., Ch. Operations Research 
Eng 


Romine, J. D., Jr., Sr. Design Engr. 


Rozear, lerick Chandler, Jr., Serv. Engr. 
Saylor, James M., Aerodynamics Engr. 
Shultz, rt B., Design Engr. 


Smith, F. Allyn, Proj. Engr. 

Snodgrass, Robert R., Aerodynamics Engr. 
Stoessel, Robert Mgr. Sales Engrg. 

1, Gord , Ch. Research Engr. 
Townsend, T Jr., Aerod-nomics Engr. Sr. 
Vaughatr Supvr. Tech. Library 
Viehmever, George F., jr.. Sr. Aircraft Design 


E 
Wahlquist, Arvid L., Assoc. Aircraft Engr. 
Ward, Emmet T., Prel. Design Engr. 
Wharton, Charles L., Jr., Dynamics Engr. 


Williams, Edw. S., Sr. Matls. & Process Engr 
Williams, Robert M., Head, Dynamics Sect., 
Struct. Test Gr. 
Wilson, Francis M., Jr., 
Withers, fton C Assoc. 
Engr Analysis 
Bertram C., Sr. Struct. Engr 
g, Diedrich F., Engrg. Designer 
H., Jr., Assoc. Aircraft Engr. 


Aerodynamics Engr 
Flight Test 


Loads 


Missile Systems Division 


Backer, Gerald H., Aerodynamics Engr. 
Barnes Kenneth E., Gr. Supvr.—Staff Engrg 
Bowers Harry M., Aerodynamicist 

Cain, Florine Klatt, Assoc. Engr. 

Della-Ved pea Richard P., Group Engr., Re- 


search 
Deming, thur F., Staff Engr. 
George H., Staff ‘Engr. 
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Flynn, George W., Aerodynamicist 

Fong, James, Engr.—Design 

Frailey, Jack H., Proj. Engr 

Gaiser, F. E., Gr. Engr. 

Grigsby, Carl E., Aerodynamicist 
Harris, C. W., Asst. to the Ch. Eng: 
Hawkins, Willis M., Ch. Engr 

Howe, Robert, Flight Test Analysis Engr 
Hubbard, Arthur L., Dept. Engr 

Jean, James E., Gr. Engr.—Struct 
Jensen, H. LaMont, Assoc. Engr 
Johnson. J. Aldridge, Dept. Engr. 
Kavanau, Lawrence L., Gr. Engr 
Keasling, Chester I., Gr. Supvr Engrg. 


Test 
Kellner, Richard J., Missiles Designer ‘“‘A’”’ 
Lucchino, Joseph A., Materials & Process Engr. 
Mahin, Robert L., Research Engr 
Marsh, Billy W., Gr. Engr., 

Dept. 
McF Pal: Jesse G., Gr. Engr 

R. 


Flight 


Aerodynamics 


Oldaker, Merritt Research Engr., Special 
Proj. Dept. 
Paris, C. james, Design Engr 


Posner, Ezra C., Design Specialist 

Richard, George J., Gr. Engr.—Struct. 

Ross, Clarence J., Designer 

Schmidt, Robert R., Gr. Engr.—Struct. Test 

Shuford, Charles B., Proj. Coordinator 

Smith, Frank T., Aerodynamicist 

Spath, Richard Martin, Aerodynamics Engr. 

Strauss, Louis, Staff Engr. 

Swanson, Robert S. Mer. 

Swartz, Jerry M., Designer 

Tseu, Payson S., Gr. Engr. 

Victor, Abe J., Struct. Engr 

Walker, Kelsey, Jr., Aerodynamicist 

Wallace, Charles W., Supvr.—Aircraft Maint. & 
PYoj. Services 

Walter, Maurice A., Research Engr. “A” 

Waltz, Donald M., Gr. Leader of Aerodynamics 
& Flight Simulator; Proj. Engr Research 


Ss. 
Wein, Karl J., Design Specialist 
Wickersham, Robert O., Mer., 
quirements and Liaison Depts. 
Wunch, William Stuart, Design Specialist 
Youngberg, Ralph O., Dept. Engr. 


Aerodynamics Dept. 


Aerodynamics 


Military Re- 


Palmdale, Calif. 


Stockham, Henry B., Flight Test Engr. 


New York, N. Y. 


Schmidt, Carl F., Airline Operations Engr. 


Lockheed Aircraft Service— 
International 


Townsend, Edward N., Works Mer. 


Lodwick Aircraft Industries, Inc. 


Lodwick, Albert I., Pres. 


Loewy Construction Company, Inc. 


*Zeitlin, Alexander, V-P 


Carl P. Lohr Company 


Lohr, Carl T., Sales Engr. 


Longines-Wittnauer Watch 
Company, Inc. 


*Heinmuller, John P. V., Pres 
Zint, William C., Technician 


Longren Aircraft Company 


May, Thomas J., Asst. to Pres. 
“Wentworth, Hampden, Managing Dir. 


Lord Manufacturing Company 


Freel, Charles L., Mgr.—Field Engrg. 

Hartley, J. B., Regional Field Engrg. Mgr. 
Erie, Pa. 

Henshaw, Richard C., Mgr.—Engrg 

Wallerstein, Leon, Jr., Engr. ened Supt. 

Woodford, Philip R., Product Engr. 


Los Angeles Airways, Inc. 


Belinn, C. M., Pres. 
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Los Angeles City College 


Gramms, Vaughn, Electronics Student 


H. W. Loud Machine Works, Inc. 


Cook, Edmund G., Jr., Sales Engr. 


Loughborough College of 
Technology (England) 


Ayers, Kenneth Brooks, Sr. Lecturer 


Louisiana State University 


Maser, E. E., College of Engrg. 


Lovelace Foundation for Medical 
Education and Research 


Boothby, Walter M., Head, Dept. of Respira- 
tion Physiology 

Crawford, Major Robert, USAF 

Lovelace, Dr. W. Randolph, II, Dir. 


Ludwig Honold Manufacturing 
Company 
Islamoff, Ilia I., V-P—Engrg. & Devel. 
Mack, Fred J., Jr., Design Engr. 
Veit, William P., Design Engr.—Struct. 
Wardle, Meredith C., Ch. Engr. 
Lund Aviation, Inc. 


Ahlers, John Derek, V-P-——Operations 


Lundy Manufacturing Corporation 
Eade, Walter F., Quality Control Mgr. 
Sieradzki, Henry J., V-P & Ch. Engr. 
MacDonald Brothers Aircraft Limited 


Sears, J. F., Proj. Engr.—Mfg. 


Machine & Tool Designing 
Corporation of New York 
Edighoffer, Harold, Design Engr. 


Kautt, Ervin T., Cons. : 
Marchinski, Leonard J., Stress Engr. 


MacLean Hunter Publishing 
Company, Ltd. 


Morse, William L., Engrg. Editor, Design Engrg. 
Madras Institute of Technology 
(India) 


Pandalai, K. A. V., Asst. Prof., Aero. Engrg. 


Magnaflux Corporation 


Thomas, Willys E., Exec. V-P 


Magnavox 


Parvin, Richard H., Mgr., Contract Services 


Manning, Maxwell & Mcore, Inc. 


Stephenson, Fay Mitchell, Devel. Engr. 
*Williams, ear Adm. H. G., USN (Ret.), 
Dir. of Military Relations 
Man-Sew Corporation 


Sigoda, Merton A., 2nd V-P & Engr. 


Manufacturers Aircraft Association, 
Inc. 


Clark, James M., Asst. Gen. Mer. 
Gill, Mellor A., Patent Research Engr. 


Murbach, J. Frederick, Dir.—Patent Research 


iv. 

Sanborn, John A., V-P & Gen. Mgr. 

Worth, Charles J., Patent Draftsman & Re- 
search Asst. 


Marchant Calculators, Inc. 


Avery, Harold T., V-P-—Engrg. 


The Marine Aircraft Corporation 


Colosimo, Joseph L., Ch. Engr. 


Marine Office of America 


Pell, Clarence C., Jr., Aviation Adviser 


Markeim-Chalmers-Ludington, Inc. 


Saltus, R. S., V-P 


Marlin—Rockwell Corporation 


Irwin, Arthur S., Asst. Ch. Engr., Aircraft & 
Special Projects 


Marman Products Company, Inc. 


Houghton, Howard D., Cons. & Dir. 


Marchant Calculators, Inc. 


Anslyn, Samuel Stephen, Publications Mgr. 

Blake, Tenney E., Engrg. Editor 

Campbell, J. Richard, Engr., Struct. Sect. 

Carmody, James K., Design Engr. 

Chamness, H. S., Jr., Devel. Engr. 

Christian, Lawrence N., Engr. 

Ciffrin, Assaf, Sr. Aerodynamics Engr., Re- 
search Div. 

Cotton, Thomas J., Jr., Design Engr. 

a ae H. Rudy, Head, Flight Test, Ramjet 

Dinistran Paul H., Ramjet Proj. Gr. Leader 

Drake, John A., Ch. Engr. 

Dunn, Leigh E., Ch. Engr., Test Subdiv. 

Dunsmore, Chester L., Predesign Gr. Leader 

Dunsworth, Lorne Campbell, Sr. Engr. 

Frankel, Donald P., Asst. Dir., Customer Re- 
lations Div. 

Friedman, Joseph, Ch. Tech. Engr. 

Fritz, Raymond J., Asst. Proj. Engr. 

Gadomski, Frank S., Jr., Stress Engr. 

Getz, Richard A., Business Mgr., Long Range 
Planning & Research Div. 

Grossman, Richard David, Engr. 

Harkins, Wallace G., Engr. 

Hartman, Creighton D., Devel. Engr. 

Harty, Richard B., Aero. Engr. 

Herr, Frank M., Engr. 

Horie, Georph, Engr. 

Hudson, Thomas E., Supvr., Test Facility Sect. 

Johnson, Charles A., Engr. 

Justice, Donald A., Proj. Engr. 

Kamback, Elmer L., Engr. 

Keltto, Homer S., Design Engr. 

Laucher, Richard G., Ch. Proj. Engr., Turbojet 


J . Engr. 

Mock, Bernard L., Staff Asst.—A/B 

Morris, Brooks 

Morse, Andrew, Engr. Research Div. 

Murphy, Maurice P., Devel. Engr. 

Nawrocki, H. Franz, Engr. 

Nephew, William A., Asst. Engr. 

Palmer, William H., Combustion Gr. Leader 

Papanek, Paul J., Eastern District Mgr. 

Reynolds, J. Louis, Dir. of Customer Rela- 
tions 

Rounds, Geo. L., Asst. to Dir. of Long Range 
Planning & Research 

Russi, M. James, Sr. Devel. Engr. 

Schroeder, Glenn, L., Ramjet Ground Test Engr. 

Sforzini, Robert A., Engrg. Supvr. 

Sherburne, Clinton P., Aerodynamics Engr. 

Smallberg, Merle, Proj. Engr. 

Stewart, John Douglas, Jr. Engr. 

Stoddard, Clifford P., Staff Engr., Supvr., 
Structures Sect. 

Svendsen, Norman F., Exec. Engr. 

Tuzen, Joseph Bernard, Application Engr. 

Walter, Don L., V-P et 

Wead, Robert K., Ch. Application Engr. 

Whitaker, Robert C., Devel. Engr. f 

Wilshusen, Russell E., Proj. Engr. 

Wise, James C., Prelim. Design Engr. 


Marquette Metals 


Kruger, Frederick Joseph, Sales Engr. 
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The Glenn L. Martin Company 


Abrams, Robert H., Assoc. Engr.—Struct. 

Allen, John G., Aerodynamicist—Performance 

Anthony, Robert R., Aerodynamics Engr. 

Arentson, Richard E., Design Engr., Weapons 
Systems Evaluation Sect. 

Bartlett, Charles R., Assoc. Aerodynamics Engr. 

Bartnick, J. Jos., Struct. Designer 

a. Theodore R., Assoc. Engr., Struct. 

ept. 
Bell, Chauncey, F., Jr., Proj. Engr., Advanced 
esign Dept. 

Bender, Martin D., Struct. Engr. 

Bender, Welcome Wm., Mgr. Electronics Dept. 

Bendot, Joseph G., Power Plant Engr. 

Bergen, William B., V-P—Operations 

Berner, Robert L., Design Engr. 

Bevan, David, Sr. Aerodynamicist 

Bidwell, Jerold M., Supvr.—Exp. Aerodynam- 
ics, Devel. Testing Unit 

Bitner, James V., Jr., Asst. Proj. Engr. Proj. 


ept. 
Blaes, Viggo A., Sr. Aero. Engr. 
Blakeslee, Raymond D., Design Engr., Weapons 
Systems Evaluation Sect. 
Bodnarchuk Frederick R., Assoc. Engr. 
Bodofsky, Walter, Designer 
Bogart, C. W., Aerodynamics Engr. 
ogema, Bernard L., Gr. Engr., Struct. 
Bontya, John M., Group Engineer II 
ortner, . Albert, rations Mgr., } ‘ 
pe gr., Models 
ristol, Fred W., Jr., Electro-Mech. Engr. 
Bulloch, William B., Field Service Seer. 
*Bunker, George M., Pres. 
Burghardt, Joseph E., Proj. Aerodynamics Engr. 
Chmura, Joseph J., Jr., Engr.—Design 
Christopher, Weis Francis, Sr. Engr. 
Coffman, Harold V., Assoc. Engr. 
Cohen, Abraham, Engr.—Struct. 
Cosby, James F., Sr. Struct. Test Engr. 
Cross, Douglas Bruce, Engr.—Struct. 
Cross, Norman L., Power Plant Engr. 
Dehlinger, Hans, Electro-Mech. Engr. 
Dickman, Glen J., Aerodynamics Engr. 
DiGiorgio, Frank D., Mfg. Chemical Engr. 
Donohoe, John C., Engr. 
Draut, ae H., Proj. Engr. 
Drennan, Leonard, Jr., Sr. Struct. Test Engr. 
Duke, Monroe, Ch., Design Integration 
Fickett, C. Lawrence, Engr. 
Fieids, Carleton M., G. E.—Elec. Mech. 
Fosdick, George Edward, Sr. Engr.—Aerody- 
_ namics 
Fotieo, George, Group Engr.—Struct. 
Freitag, Louis F., Proj. Engr. 
Gebhardt, Edwin P., Engr., Propulsion Sect. 
Giltner, Theodore A., Struct. Dynamics Engr. 
Gray, K. Evan, Aerodynamics Engr. 
Greene, Franklyn N., Struct. Engr. 
Gwinn, J. M., III, Design Engr., Advance De- 
sign Dept. 
Hahn, Paul G., Gr. Engr. 
Hall, David B., Struct. Design Specialist 
Hellert, Melvin G., Electro/Mech. Proj. Engr. 
Hodgson, George P., Flight Test Engr. 
Hodson, Roy F., Mgr.—Sales 
Hoffman, Theodore, Assoc. Stress Engr. 
Holback, George E., Supvr., Materials Lab. 
Jarmolow, Kenneth, Design Engr. 
Jewett, Frederic D., Struct. Staff Engr. 
Johnson, H. Clay, Ch. Engr., Struct. Dyriamics 
Jones, Beverly B., Sr., Engr.—Struct. 
Jones, Marion A., Assoc. Engr., Struct. Div. 
Kenny, Thomas M., Flight Test Proj. Coordinator 
Kidd, J. Milton, Design Specialist—Hydraulics 
King, Douglas A., Sr. Aerodynamics Engr. 
Kinnaird, Laird D., Engr. 
Kocak, Michael R., Struct. Engr. 
Krzymowski, Walter, Gr. Engr. 
Kullas, Albert J., Struct. Dept. Mgr. 
La France, Jeremie, Jr., Ch. Struct. Design 
Engr. 
LaPorte, Alfred H., Assoc. Engr., Struct. 
Libby, Charles J., Operations Mgr. 
Liner, George, Sr. Aerodynamicist 
Lohman, Robert L., Sr. Aerodynamics Engr. 
Lowrie, Walter O., Gr. Engr.—Aerodynamics 
Lowry, David W., Assoc. Engr., Struct. Dept. 
Marchetti, Robert M. 
Martin, Glenn L., Founder & Dir. 
McFarlane, Robert M., Asst. Proj. Engr.— 
truct. 
Miller, Gerald, Assoc. Engr.—TInstrumentation 
Miller, James A., Engr. 
Mirti, Anthony E., Struct. Engr. 
Moller, Marx D., Gr. Engr. 
Nickel, Hal S., Jr.,, Aerodynamics Engr. 
Niessing, William J., Design Devel. Engr. 
Noyes, F. Leigh, Gr. Engr. Struct. 
Ortasse, Raphael, Stress Analyst 
Owens, James Hamilton, Jr., Sr. Engr. 
Paradiso, Nicholas J., Sr. Aero. Engr. 
Peirce, Carroll J., Jr., Cons. Engr. 
Perry, Albert J., Jr., Proj. Engr. 
Pfaff, George C., Jr., Struct. Design Engr. 
Pierson, John D., Supvr., Hydrodynamics 
Piper, Paul A.. Proj. Engr. 
Poletti, Peter J., Sr. Engr. 
Porter, Kenneth L., Engr. : 
Priser, Jacob W., Design Engr.—New Design 
Sect. 
Pusin, Herman, Mgr.—Product Design Dept. 
Rautn, J. Donald, Mgr., Engrg. Projects 
Rhodes, Nordae L., Sr. Engr. 
Richardson, Capt. Norval R., USN, BuAer Rep. 
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Rieckmann, Ronald Ernest, Assoc. Structures 
ngr. 

Robertson, Donald K., bg Engr. 

Rodney, George A., , Exp. Flight Test 

Romans, Theodore, Ge "Taner" Il Mech. Sect., 
Electro-Mech. Dept. 

Roth, Gerald M., Assoc. Power Plant Engr. 

Sardella, Gerald, Assoc. Engr., Struct. Dynamics 

Schaefer Oswald V., Mgr., Quality Control 
Dept. 

Scheider, 


Spec. 

Schick, Howard E., Sr. Aerodynamics Engr. 

Schoenberger, Murry, Assoc. Engr., Production 
Design Dept. 

pomeeretera, Milton Allen, Sr. Engr. 

Sellke, Albert C., Sr. Engr.—Struct. 

Siegel, Alan R., Assoc. Aerodynamics Engr. 

Singletary, Norman Edward, Sr. Struct. Engr. 

Smith, Robert McC., Stress Analyst 

Soenke, John E., Dayton Rep. 

Sohn, Harry, Design Devel. Engr. 

Stempnitzky, Maurice, Jr. Ressisonts Engr. 

Streb, Alan J., Assoc. Propulsion Engr. 

Street, William G., Proj. Sales Mer. 

Sullman, Daniel Admin. , Electro-Mech. 

ept 

Symington, W. W., Jr., Operations Mgr. 

Taigman, Leonard Gs Master Planning & Sched- 
uling 

Tajirian, George, Engr. 

Taylor, Mervin Francis, Design Engr. 

Teague, Beal M., Gr. Engr. 

Thornley, R. Stanton, Gr. Engr., 
Design Dept. 

Tibbs, O. E., Mgr.—Flight Test, & Ch. Test 
Pilot 

Trimble, George S., Jr., V-P—Advanced De- 
sign 

Tuhy, Ivan E., Design Specialist—Ord. 

Turner, Harry M., ponee Engr. 


Maurice G., Aerodynamics Design 


Production 


Tursich, Ernest J., Engr. Aerodynamics 
Uhl, Edward Geors ge, V-P—Ch. Engr. 
Urquhart, Robert ,» Gr. Engr.—Aerodynamics 


Wagner, Rudolph E. Aero. Engr. 

Weaver, Lawrence Ss. Jr., Jr. Engr. 

Weber, E. Joseph, Proj. Engr. Struct. 

Weihman, Clifford E., Sr. Aerodynamics Engr. 

Whitehurst. John W., Aerodynamics Engr. 
Jidmayer, Edward Sr. 

Wieben, Herman C., Jr., Ch. Propulsion Engr. 

Willey, George T., V- 

wi Raymond Calvin, Engr.—Furnishings 

G., Design Specialist 

Yee, Ronald N., Electro-Mech. Engr. 

Zahnow, Orlen c. Design Devel. Engr. 


Mason Electric Corporation 


Hansen, Matt J., Elect. Engr. 


Massachusetts Institute of 
Technology 


Abarbanel, Saul S., Research Asst., Aero. 
Engrg. Dept. 

Ashley, Holt, Assoc. Prof. 

Ayvazian, Mihran, ar” Engr., Aeroelastic 
& Struct. Research 

Bentley, Frank K., prof. of Aero. Engrg. 

Bicknell, Joseph, Assoc. Prof. of Aero. Engrg. 

Bisplinghoft, Raymond L., Prof., Aero. Engr. 

Chippendale, George Robert, Staff Engr. 

Chuck, Gilbert, Research Asst., Dept. of Aero. 
Engrg. 

Covert, Eugene E., Research Engr., Naval 
Supersonic Lab. 

Criscione, Emanuel Salvatore, Research Engr., 
Aeroelastic and Struct. Research Lab. 

D’Amato, Richard, Engr., Aeroelastic & Struct. 
Research Lab. 

Den Hartog, J. P., Prof.—Mech. Engrg. 

Draper, Charles se Head, Aero. Engrg. Dept.; 

ir., Instrumentation Lab. 

Driscoll, Bernard J., Asst. 
Lincoln Lab. 

Eckhardt, Homer D., Engr. 

Erickson, Earl Walfred, Research Asst. 

Finston, Morton, Asst. Prof. of Aero. Engrg. 

Flanders, James H., Research Engr., Instru- 
mentation Lab. 

Fox, Gordon B., Grad. Student 

Greber, Isaac, Aero. Engrg. Dept. 

Hakkinen, Raimo Jaakko, Reosnsch, Engr., Dept. 
of Aero. Engrg. 

Halfman, Robert L., Asst. Prof. of Aero. 


to Assoc. Dir., 


Engrg. 

Heller, Alfred, Research Engr., Aeroelastic & 
truct. Lab. 

Hill, Jacques A. F., Research Engr., Naval 
Supersonic Lab. 

Hoffman, Myron A., Instr., Aero. Engrg. Dept. 

Howard, Vincent W., Proj. Engr. 

Hunsaker, Jerome Clarke, Prof. of Aero. Engrg. 
(Emeritus) 

TIsakson, Gabriel 

Kaye, Joseph, Assoc. Prof. of Mech. Engrg. 

Keenan, Joseph H., Prof. of Mech. Engrg. 

Kirk, John E., Gr. Leader, Instrumentation Lab. 

Koppen, Otto C., Prof. of Aero. Engrg. 

Larrabee. Elmer E., Asst. Prof. 

Lin, Chia-Chiao, Prof. of Math. 

Lin, Hua, Proj. Engr., Aeroelastic & Struct. 
Research Lab. 


Mar, James W., Asst. Prof. of Aero. Engrg. 
—, John R., Prof., Naval Supersonic 


Lab. 

Mazzola, Luciar 
search Gr 

McCabe, Art Paul, Research Engr. 

McCarthy, John r., Sr. Research Engr., 
Aeroelastic & Struct. Research Lab. 

McKay, Walter, Prof. Dept. of Aero. Engrg. 

Mikami, Kinya, Engr. 

Miller, R. H., Assoc. Prof. 

Mollo-Christensen, Erik L., Research Assoc. 

Morse, Dana S., Research Engr., Aerophysics 
esearch Gr 

Mueller, Robert K., Assoc. Prof., Asst. Dir., 
Instrumentation Lab. 

Navoy, Anthony Joseph, Aero. Research Engr. 

Ober, Shatswell, Prof. of Aero. Engrg. 

O’Brien, Timothy F., Research Engr., Aero- 
elastic & Struct. Research Lab. 

Pian, Theodore H. H., Asst. Prof. of Aero. 


Engr., Aerophysics Re- 


Engrg. 
Pickford, Henry W., Jr., System Devel. Engr. 
Prigge, John_S., Jr., Proj. 
Research Gr., Dept. of Aero Engrg. 


Prongay, David M., Research Asst. 
Pruszanowski, Olgierd C., Student, Business & 
Engrg. Admin., School ‘of Industrial Mgt. 
Radt, Hugo S., Jr., Research Asst. in Aero. 
Engrg. 

Rubin, Eugene S., Research Engr., Naval Super- 
sonic Lab. 

Ruetenik, J. Ray, Research Engr. 

Sandorff, Paul E., Assoc. Prof. of Aero. Engrg. 

Schindel, H., Research Engr., Naval 
Superso nic Lab 

Schmit, Luc ien A., Rennaerh Engr., 

Shapiro, Ascher H., Prof. Ary Mech. Engrg. 

Shulman, Yechiel, Proj. Leader, Aeroelastic 
& Struct. Rese: i Lab. 

Slagle, Grady Research Asst. 

Soderberg, Carl Richard, Dean of Engrg. 

eet, Charles E., Grad. Student & Research 
Asst. 

Stenning, Alan H., Asst. Prof.—Mech. Engrg. 

Sweaney, Marvin W., Jr., Research Asst., Aero. 
Engrg. Dept 

Taylor, C. Fayette, Prof. of Automotive Engrg. 

Taylor, Edward S., Prof. of Aircraft Engines 

Thome, Pitt George, Grad. Student 

Trueblood, Ralph B., Research Engr., 
mentation Lab. 

Ughetta, Frank J., Eng 

Vander Velde, Wallace “E., Student 
an Meter, James T., Asst. Proj. Leader, Tran 
sonic Aircraft Control Proj., Aero. Engrg. 
Dept. 

Watriss, Fr 


Instru- 


leric W., Asst. to Treasurer 
Wilkie, Llovd Eugene, Engr. 
Williams, Glenn C., Assoc. Prof.—Chem. Engrg. 
Witmer. Emmett A., Sr. Engr., Aeroelastic & 
Struct. Research Lab. 
Wrigley, Walter, Deputy Dir.—Instrumentation 
vab., & Assoc. Prof. of Aero Engrg. 


J. A. Maurer, Inc. 


Hittner, Richard, Design Supvr. 


The W. L. Maxson Corporation 


Holt, Oscar E., Mgr., Electro-Mech. Proj. 
Dept. 

Jacobs, John F., Jr., Dir. of Tech. Services 

Vaughan, John A., V-P, R&D Div. 


Frank Mayer Engineering Company 


DuBovis, Saul J., Design Engr. 
Grafman, A , Engrg. Supvr. 
Jarmie, L Staff Engr. 

Yap, Kenneth K., Design Draftsman 


Mayo Clinic 


Baldes, Edward J., Chairman, Sect. 
physics & Biophysical Research 


on Bio- 


The MB Manufacturing Company, 
Inc. 

Dickie, John A., Gen. Mgr. 

Unholtz, Karl, Ch. Engr. 


McClure Brothers 


McClure, Forrest E., Partner 


McConathy, Hoffman, & Associates, 
Inc. 


Soprou, Alex F., Proj. Engr. 


L. L. McConuchia Company 


Thorp, Frank W., Engr. 


Thomas J. McCormick 


Yu, I-t’an, Designer 


McCulloch Motors Corporation 


Kelly. Robert Bruce, Engr., Stress Gr., Aircraft 


WwW 
div. 


James W., Engr., Advance Devel. 


McDonnell Aircraft Corporation 


Aguilera, Enrique P., Devigs Engr. 

Aldridge, John F. it, % P Sales & Service 

Allen, David W., 

Arrigo, Vincent B., Asst. Proj. Engr., Admin. 

Barkey, Herman D., Proj. Engr. 

Bennett, Donald E., Design Engr. 

Blatz, William = Power Plant Analysis Engr. 

Bradley, Edward 2. Flight Test Tech. Analyst 

Branahl, Erwin Fred, Ch. Aeromechanics Engr., 
Missile Engrg. Div 

Braun, Chester Val, Exp. Test Pilot 

Brierton, James L., Fuselage Gr. Engr., Heli- 
copter Engrg. Div. 

Brooks, T. Preston, Sr. Stress Analyst 

Brown, Kenneth L., Design Engr.—Helicopter 
Thermodynamics 

Brown, Robert Clinton, 
dynamics 

Bruyette, Gerald W., Test Engr. 

Buckey, Don L., Aero. Engr. 

Carey, Thomas A., Aerodynamicist 

ae William C., Design Engr., Physical Test 
a 

Clark, Denver Dudley, Airplane Sales Engr. 

Cole, Hermon Harrison, Asst. Proj. Engr. 

Coleman, Robert V., Proj. Flight Test Engr. 

Crites, Claude W., Design Engr.—Checking 

Crotty Patrick B., Aerodynamicist 

Cunningham, John Anthony, Design Engr. & 
Primary Controls Engr. 

Denny, Merle J., Engr. 

Dobronski, Joseph F., Production Test Pilot 

Doerr, Frank J., Aerodynamicist 

eel, Glen Nelson, Tech. Analyst—Flight 

ogee. Jerry A., Design Engr., Airplane Engrg. 
ept. 


Design Engr., Aero- 


Engelhardt, Lloyd F., Proj. Gr. Engr., Heli- 
copter Engrg. Dept. 
Finn, Joseph M., Proj. Stress Engr. 
Design 
Fitzgerald, Jack F., Struct. Engr. 
Flesh, Edward M., Proj. Engr. 
Forsyth, Charles M., Ch. Operational Analyst 
Fuqua, Collins, Jr., Stress Gr. Supvr. 
Galvin, James L., Flight Test Proj. Engr. 
Garrett, Charles Gerald, Jr., Field Service Rep. 
aa Gerald D., Flight Test Instrumentation 
ngr. 
Gillooly, Richard P., Proj. Dynamics Engr. 
Graff, George S., Ch. of Aerodynamics—AE 
Grose, Gordon eh Design Engr. 
Hanson, James R., Flight Test Engr. 
Hauser, Howard M., Engr. “A” 
Head, Robert E., Proj. Gr. Engr. 
namics) 
Homsher, Paul T., Proj. Flight Test Engr. 
Huxhold, William J., Engr. “A” 
Jackson, Robert E., Design Engr. 
Jacobson, Charles Allen, Engr., Aerodynamics 
Jeglia, John F., Design Engr. 
Jones, Gerald T., Proj. Planner 
Kalkbrenner, Dale J., Struct. Engr. 
Keyes, Franklin M., Test Engr., Wind Tunnel 
ept. 
Kilcher, Stanley Martin, Aerodynamicist 
Killoren, Robert A., Test Engr., Physical Lab. 
Kisselburg, Ervin T., Stress Gr. Leader 
Klinger, Gerald F., Flight Test Engr. 
Krenker, August Ralph, Proj. Aerodynamicist 
Kriegshauser, William A., Struct. Engr., 
Missiles Engrg. Div. 
Kunznick, Gene A., Ch. Weight Engr. 
Laacke, Frank, Design Engr.—Aerodynamics 
Laudeman, Ernest C., Flight Test Analyst 
Lewis, David S., Mer. of Sales 
Little, Robert C., Ch. Test Pilot 
Locke, John William, Engr., Flight Test Data 


Dept. 
Lowell, Arthur L., Tech. Rep.- 


Prelim. 


( Aerody- 


Guided Missiles 


Lubin, Allan L., Design Engr. 

Luetjen, H. H., Loads Aerodynamicist 

Madrick, oo H., Loads Engr. Helicopter 
Energ. 


Malvern, | Ch. Flight Test Engr. 
Mason, John R., Sr. Design Engr. 

Mayes, James Thomas, Jr., Gr. Engr. 
*McDonnell, J. S., Pres. 

McGough, Wilson N., Aerodynamics Engr. 
Mello, John F., Aerodyn: amicist 

Mengel, William E., Asst. Ch. Physical Test 


Engr. 

Merz, Ernest J., Design Engr. 

Meyer, John H., Ch. of Struct. 

Mikelson, Virgil H., Design Engr. 

Mirowitz, Leo I., Supvr. Aeroelastic Stability 
& Control Gr. 
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AERONAUTICAL ENGINEERING REVIEW—SEPTEMBER, 1955 SF 


Fast Filter Changes on the F-100 


with Marman V-Band Coupling 
and Aeroquip Hose Lines 


Here is an excellent example of how Marman clamps and 
Aeroquip hose lines work hand in hand to simplify aircraft 
plumbing installations: 


On the North American F-100, a compact Marman stainless steel 
V-band coupling joins the fuel supply line to the filter. Utmost 
simplicity is achieved because the clamp flange has been ma- 
chined right on the Aeroquip special hose fitting! The Marman 
“quick-coupler”’ latch adds quick assembly and disassembly 
advantages, and locks securely. 


Marman clamps, straps, and couplings are used throughout the 
F-100 and many other planes for a wide variety of applications. 
Engineering assistance is available. Write for information. 


PRODUCTS COMPANY, INC. 


A SUBSIDIARY OF CORPORATION 


\eroquip 


11214 EXPOSITION BLVD., LOS ANGELES, CALIFORNIA 


MARMAN PRODUCTS ARE MANUFACTURED UNDER VARIOUS U.S. AND FOREIGN PATENTS AND OTHER PATENTS PENDING 
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Moore, John K., Aerodynamicist 

Moore, Norton B., Cons. 

Mracek, Milo F., Design Engr., Airplane Div. 

North, Gilbert B., Test Pilot 

Osborn, Robert R., Cons. Engr. 

Ostroff, Harold HH. Ch. Propulsion Engr. 
Helicopter Engrg. Div. 

Outman, H. Vernon, Ch. Tech. Engr. 

Paolini, August M., Struct. Test Engr. 

Parke, Darrel B., Proj. Aerodynamicist 

Peller, William N., Design Engr. 
Engrg. Div. 

Pepping, Raymond A., Asst. Proj. Engr. 

Perkins, Kendall, V-P—Engrg. 

Perrin, Louis A Proj. Admin. Engr. 

Phelan, Dennis mg Aerodynamicist 

Phillips, Frederick C., Sr. Design Engr., Helli- 
copter Engrg. 

Pierce, Neil J., Engr. 

Pittman, Walter D. Sr. Design Engr. 
Gr. Supvr. 

Pliske, Daniel R., Test Engr. 

Plotky, David, Test Engr. 

Pochy, Jerry, Sr. Field Serv. Rep., Florida Area 

Poterack, Raymond E., Dept. 237 

Priest, Roy R., Jr., Sr. Design Engr. 

Quist, Jerome E. , Physical Test Engr. 

Ramos, Lamar A., Jr., Aerodynamics Gr. Leader 

Rand, Milton Lanier, Struct. Engr. 

Albert J., Resident Rep., 


Airplane 


Stress 


Wash., 


D 
Rees, Pembroke, Loads Engr. 
Richardson, Franklin G., Test Engr. 
Rolfe, Rial E., Jr., Loads Engr. 
Schick, Fred. we Engrg. Asst. 
Schier, Joseph F., Design Engr., 
Schumacher, Jack, Design Engr. 
Shepherd, James D., Stress Analyst 
Shields, Evans R., Flight Test Engr. 
Steele, Frederick, Proj. Engr. 
Stephens, Robert, Aerodynamics Gr. Engr. 
— William F., Engr.—Helicopter Engrg. 


Stress 


Visel Myron, Missile Devel. Engr. 

Utsch, Albert, Airplane Asst. Ch. Engr. 

Walker, Merton George, Jr., Admin. Engr., 
Missile Engrg. Div. 

Wall, Edward L., Design Engr., Struct. Dept. 

Warakomski, John, Design Engr. 

Wengel, Frederick E., Engr. 

Werschmidt, Edgar C., Thermodynamic Engr. 

Wilson, Robert J.. Stress Analyst 

Wiskirchen Joseph W., Flight Test Data Ener. 

Yardley, John F., Ch. Strength Engr. (A.E.D.) 

Young, Howard W., Jr., Design Engr. 


Helicopter Division 


Brierton, James Lawrence, Fuselage Gr. Engr. 

Brown, Kenneth L., esign Engr. —Thermo- 
Aerodynamics 

Chappell, David P., Design Engr., Stress Dept. 

Congoon, Elmer S., Proj. Flight Test, Engr. 

Cordani, Eugene J., Struct. Engr. “ 

Doblhoff, Friedrich 1 V., Ch. Proj. Engr.—Pro- 
pulsion Div. 

Engelhardt, Lloyd F., Design Engr. 

x0ran, Lenard A., Proj. Stress Engr. 

Haugan, Gregory , Struct. Engr. 

Herzmark, Ralph A., Thermodynamics Gr. Engr. 

Hohenemser, Kurt H., Ch. of Aerodynamics 

Hurkamp, Charles H., Ch. Helicopter Engr. 

Lentz, Ralph G., Sr. Design Engr., Rotor Gr. 


weader 

Madrick, Allen H., 
Loads 

Ness, Thomas E., Flight Test Engr. 

Perisho, Clarence H., Dynamics Engr. 

Roever, Frederick H., Proj. Admin. Engr. 

Rousseau, William A., Helicopter Aerodynamics 

Trefny, Richard B., Design Engr. & Supvr.— 
Rotor Dynamics & Flutter 


Design Engr., Helicopter 


Missile Engineering Division 


Branahl, Erwin Pad. Ch. of Dynamics 
Bromberg, B. G., . Engr. 

Burnett, Wayne Engr. 
Edwards, Lawrence K., Proj. Engr. 
Flentge, Ralph E., Designer—Engr. 
Lowell, Arthur L., Ch. of Aerodynamics 
Wardein, John L., Stress Analyst 


McGraw-Hill Publishing Company 


Abbott, Robert E., Asst. Editor, Product Engi- 
neering Magazine 
Anderton, David A., 
Week 

Bulban, Erwin J., Business Flying Editor, 
Aviation Week 

Snyder, William M., Editorial Reader & Dis- 
tributor 


Stone, Irving, Tech. Editor, Aviation Week 


Assoc. Editor, Aviation 


McGregor, Johnson and Malone 


McGregor, John C., Partner, Law Firm 


RING REVIEW 


McLean Development Laboratories, 
Inc. 


Flomenhoft, Hubert I., Head, Stress Analysis 
& Test Gr 


Mealpack Corporation 


Wymbs, Norman E., Gen. Mgr. 


Meletron Corporation 


*Starbird, George A., Pres. 
Mellonics 
Bell, William D., Co-partner 
Melpar, Inc. 
Corner, Arthur N., Mgr. Arlington Div. 


Menasco Manufacturing Company 


Hamilton, Ja 
Maltby. Lew 
Reid, Rober 


k Irwin, Gen. Sales Mgr. 
is James, Design Engr. 
r., Stress Analyst Engr. 


Menier Enterprises 


Menier, Vincent J 


Meschino and Associates 


Meschino, Ron G., Owner 


Meteorology Research, Inc. 


MacCready Paul B., Jr., Pres. & Cons. 


Met-L-Wood Corporation 


Allen, John S., Proj. Engr. 


Metropolitan Convoy Corporation 


Troy, Leonard, Fleet Supvr. 


Micro Balancing, Inc. 


Francis, David A., V-P 


Microwave Engineering Company 


Rutherford, Bruce J., Pres. 


Mid-Continent Manufacturing, Inc. 


Denney, Corwin D., Pres. 


Mid States Armature Works 


Horton, William P., Mer. 


Middle East Airlines Company, S.A. 


Carayan, George Joseph, Ch. Engr. 


Midwest Research Institute 


Goland, Martin, Dir. for Engrg. Sciences 
Thompson, Proj. Engr. 
White, Gerald Sr. Research Engr. 


Miller Industries Company 


Miller, Herbert F., Owner 


William Miller Instruments, Inc. 


Dennis, Paul A., Research Engr. 
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Milo Barbell System 


Jones, Robert L., Mgr. 


Mine Safety Appliances Company 


Kulesz, William G., Mgr.—Velocity Power 
Equip. Sales 
Morse, George L., Product Line Mgr., Oxygen 


Equip. 


Minimax 


Abrams, Leonard S., Owner 


Minneapolis-Honeywell Regulator 
Company 


Boskovich, Boris, Design Test Engr., Aero. Div. 

Bowden, Roger G., Devel. Engr.—Autopilots, 
Aero. Div. 

Bretoi, Remus N., Research Proj. Supvr., Aero. 
Div. 


Cederborg, Gibson A., Engrg. Writer, Brown 
Instruments Div. 
Chase, Thomas W., Research Engr., Aero. Div. 


Deden, John T., Devel. Engr., 
Dougherty, E. Vernon, ITI, 
Brown Instruments Div. 

Eggert, Arthur E., Service Engr 

Ericson, Donald M., Field Engr., Aero. Div. 

Gerrish, David C., Regional Mgr., Aero. Div., 
Los Angeles 

Harmon, Hubert N., Design Engr., 

Hipps, Robert O., Design Engr. 

Hoel, Robert A., Asst. Proj. Engr., 
Sect., Aero. Div. 

*Keating, Stephen F., Div. V-P, Aero. Div. 

Leech, Edward H., Jr., Aero. Test Engr. 

Maller, Monrce A., European Sales Mgr., Aero. 
Div. 

Mellen, David L., 
Mooers, Alden J., 
Design Engr. 

Ogren, Helmer H., Design Engr 

Paulson, Lee C., Design Engr. : 
Robertson, B. J., Cons. Engr., Aero. Div. 
Ward, Robert H., Flight Test Engr. 

Wedan, Robert W., Research Engr., Aero. Div 
Whempner, Russell H., Dir., Serv Engrg. Dept 


Missile Sect. 
Economics Engr., 


Aero. Div. 


Autopilot 


Research Proj. Engr., 
Helicopter Autopilot Systems 


Mira Corporation 


Fishbein, Meyer, Pres 


Mississippi State College 


Edwards, Franklin S., Head, Aero. Engrg. Dept 
& Aero. Engrg. Research Station 

Hester, Leslie R., Jr., Instr., Aero. Engrg. Dept 

Raspet, August. Head, "Aerophysics Dept., 
Engrg. Research Station 


J. C. Mitchell & Associates 


Mitchell, John C., Owner 


Mitchell & Bechert 


Hopgood, Roy Partner 


Model Products Company 


Jones, Robert L., Gen. Mgr 


Mohawk Airlines, Inc. 


Benscoter, Carl A., V-P— Operations 
Mozian, Jack, Pilot 
Potter, Edward C., Engr. 

Mondex Engineering & Sales Ltd. 


Norton, Sigmund Jan, Gen. Mgr. & Dir. 


Monfort Industries 


Wait, William, Jr., Ch. Engr 


Monocoupe Aircraft of Florida 


Crosby, Frank M., V-P—Engrg. 
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H. R. Morash 


Hunter, William T., Design Engr. 


The Morris Company 


McCormick, Harry E., Editor in Ch., Tech. 
Publications Div. 


F. L. Moseley Co. 


Moseley, Francis L., Owner—Elec. Scientific 
Equip. 


MOTIL 


Arruda, Sertorio, Jr., Dir. Mgr. 


Mount Union College 


Crist, Lyle M., Instr., Science Writing 


The Municipal University of Wichita 


Cook, Everett L., Instr. in Aero. Engrg. 


Munitalp Foundation 


Beach, C. J., 
Crudge. Dir. 


Mutual of Omaha 


McGurk, John, Res. V-P 


Myers Helicopter Company 


Myers, George Francis, Pres. 


Myrbeck & Jacobs 


Dowe, Edward J., Proj. Engr. 


George L. Nankervis Company 


Lees, John R., Engr. 


D. Napier & Son, Limited 


Greenly, Kenneth H., Ch. Engr., Install. 


Narmco Industries 


Grimes, David L., Mgr. & Dir. 


The Nash Engineering Company 
Adams, Harold E., V-P—Engrg. 
Nash Research Division, American 
Motors Corporation 
Craves, Roderick, Research Engr. 
National Air Transport Coordinating 
Committee 


Rosendahl, Vice Adm. Charles Emery, USN 
(Ret.), Exec. Dir. 


National Airlines, Inc. 


Addison, James C., Gr. Leader, Aircraft Engr. 
Phillips, B., ir.—Training & Tech. 
anuals 


National Aviation Corporation 


Robinson, Frederick F., Pres. 


National Business Aircraft 
Association, Inc. 


Dubuque, Jean H., Exec. Dir. & Secy. 


National Credit Office, Inc. 


*Batchelder, W. C., V-P—Treas. 


National Fire Protection Association 

Tryon, George H., III, Asst. Tech. Secy.; and 
Secy., NFPA Committee on Aviation’ and 
Airport Fire Protection 


National Lead Titanium Division 


Campbell, Forrest M., Design Draftsman 


National Pneumatic Company 
Pappas, Constantine A., Ch. Design Engr., 

oltzer—Cabot Div. 

National Research Corporation 


Greene, Frederick H., Jr., Devel. Engr. 


National Safety Council 


Warzyn, Howard H., Sr. Engr.—Air Transport 


National Shower Manufacturing 
Company 


Taubman, Samuel, Pres. 


The National Supply Company 


Tauson, Peter, Research Engr. 


National Union Fire Insurance 
Company 


French, Charles E., Jr., Claims Supt. 


National Water Lift Company 


Chattler, Leo Morse, Ch. Engr. 
Willis, C. E., V-P & Gen. Mer. 


NATO 


Baker, Major Kemper W., USAF, Military 
Member, Exec. Combustion Panel, AGARD 
Driscoll, Col. John J., USAF, Air Force Mem- 
ber, Mutual Weapons Development Team, 

J.S. Mission to NATO, Paris 

Schuld, Comdr.’ Emil P., Exec., Flight Test 
Panel, AGARD, Paris, France 

Van Zandt, J. Parker, Dep. Ch., Aircraft Pro- 
duction Sect. 

Von Karman, Theodore, Chairman, AGARD 

Wattendorf, Frank L., Dir., Secretariat, AGARD 


Carl S. Newman 


Newman, Carl S., Prop., N.Y., N.Y. 


New Mexico Military Institute 


Holland, Ray, Jr., Research Assoc. 


New Process Gear Corporation 


Barson, Zelmar, Mech. Lab. Supr. 


The New York Air Brake Company 
ae Richard Leigh, Design Engr., Hydraulic 
iv. 
Laird, A. Wilson, V-P 
New York Airways, Inc. 


Brock, Horace, V-P 
Senior, John Lawson, Jr., Chairman of Bd. 


New York University 


Becker, Herbert, Research Assoc., Research Div., 
Coll. of Engrg. 

Filler, Lewis, Instr., Dept. of Aero. Engrg., 
Coll. of Engrg. 

Gerard, George, Asst. Dir., Research Div., Coll. 
of Engrg. 

Landis. Fred, Asst. Prof. of Mech. Engrg. 

Lane, Frank, Research Assoc. Prof. of Aero. 
Engrg. 

Radhakrishnan, S., Grad. Student 

Reiss, Edward L., Research Asst., Dept. of Aero. 
Engrg. 

Shaffer, Bernard W., Assoc. Prof. of Mech. 
Engrg. 

Spaulding, Roland H., Prof. in Education, 
School of Education : 

Strom, Gordon H., Prof. of Aero. Engrg., Coll. 

Energ. 

Teichmann, Frederick K., Asst. Dean, Day Div., 
College of Engrg. 

Vaccaro, Robert J., Research Asst., Dept. of 
Aeronautics 

Zove, Philip, Research Asst. & Teaching Fellow, 
Dept. of Aeronautics, Coll. of Engrg. 


Niles-Bement-Pond Company 


Deeds, Charles W., Chairman of the Bd. 


Norcan, Limited 
McNaughton, Andrew R. L., Pres. 


Norden-Ketay Corporation 


Brunale, Vito John, Engrg. Designer 

Coulbourn, William C., Admin. Engr. 

Greenwood, Ernest J. A., Jr., Gen. Mgr., Mil 
ford Div. 

Guyton, Boone T., Mgr., Gus Sales & Serv. 

Helweg, Paul F., Ch. Sales Engr. 

Meyers, A. Howard, Tool Designer 

Salmon, Benjamin T., West Coast Rep., Norden 
Labs. Div. 


S. G. Nordlinger 


Nordlinger, S. G., Consulting Engr. 
North American Aviation, Inc. 


Chatsworth, Calif. 


Boden, Robert H., Cons. Engr. 

Kallis, Felix, Sr. Research Engr., Propulsion 
Field Lab. 

Lang, James R., Engr. 
Center 

Sensenbaugh, Norman D., Research Engr. 


Operations, Propulsion 


Columbus, Ohio 


Allen, G. Merrill, Gr. Engr.—Struct. 

Anderson, Richard W., Stress Analyst 
Antonios, Anthony V., Service Engr. 

Barenow, Richard B., Engr.—Weights 

Bazell, Glenn Struct. Engr. 

Beals, Vaughn L., Jr., Sr. Engr.—Aerody- 
namics 

Bell, Charles W., Jr. Engr., Design Hydraulic 
& Pneumatic Sect. 

Bell, M. W. Jack, Jr. Engr., Design 

Berger, Richard E., Research Engr. 

Bierley, Paul Edmund, Design Engr. 

Blair, Morgan M., Ch. Aerodynamicist 

Bowman, Willis ‘S., Jr., Gr. Engr., Aerody- 
‘namics 

Butterworth, Wesley T., Ch. Tech. Engr. 
Cafarella, Frank Joseph, Engrg. Aerodynamics 

David F., Engr., Aerodynamics 

Chambers, Edward Zs Engr.—Prelim. Aero. 

Clemens, Frederick J., Bere -Design, Fuselage 


Gr. 
Corbin, Edwin M., Struct. Engr. 
Curtin, Daniel C., Weight Engr. 
Elliott, Don W., Design Engr. 
Foster, Alfred D., Aero. Engr.; Aerodynamicist 
Frohoff, William i, Je., Sr. Struct. ngr. 
Gallant, C.J VP "Gen. Mgr. 
Gehring, Richard W., Struct. Engr. 
Gehrkens, George Raymond, Div. Ch. Engr. 
Gilbert, Donald D., Specialist, Engrg. Training 
Goldstein, Sid, Engr. —Aerodynamics 
Greismer, William, Engrg. Draftsman 
Hackman, Lloyd E., Struct. Engr. 
Hamsher, John W.., Struct. Proj. Engr 
Hatcher, Winnie M., Advanced Mathematician 
Hellman, Stanley C., Asst. Gen. Mgr. 
Heninger, E., Engr.—Struct. 
Hewitt, Robert P , Ir, Engr.—Struct. 
Hewitt, Victor D.. Jr. Engr.—Aerodynamist 
Hoffman, Willard’ A., FJ-2 Flight Test Proj. 


Engr. 
Holmes, Donald A., Supvr.—Material Review 
Engrg. 
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Holtz, Tobenette, Jr. Engr. 

Huth, George H., Struct. Engr. 

Jacob, Arthur Wayne, Design Engr.—Surface 
Controls 

Jordan, Paul K., Struct. Engr. 

Kennedy, Edward R., Engr. Thermodynamicist 

Kensinger, Robert S., Jr. Engr. 

Kern, Richard J., Engr.—Design 

Laidlaw, William’ R., Gr. Leader, Dynamics 

Larson, Richard Erick, Design Engr., Hyd. & 
Pneumatics Gr. 

Lays, Edward J., Aerodynamics Engr. 

Leich, Harvey A., Prelim. Design Engr. 

Little, Frank K., Thermodynamist 

Marty, John L., Weight Engr. 

McNelis, John E., Flight Test Engr. 

Meyer, William ,,, Service Engr. 

Mordoff, Richard A., Jr., Engr. —Design 

Morgan, William ce Weight Control Engr. 

Naras, Richard J., Design Engr. 

Overbey, James T., Aerodynamic Specialist 

Pavlosky, James E., Aerodynamicist 

Plasterer, Donald C., Jr. Engr., Struct. 

Post, John R., Engr., Struct. 

Rebovich, Edward P., Jr. Design Engr. 

Reynolds, William N., Jr., Struct. Test Engr. 

Richardson, John D., Engr.—Aerodynamics 

Russell, Gary , Aerodynamics Engr. 

Smeltzer, Sterling B., Gen. Supvr., Field Serv. 
Dept. 

Smith, Emerson W., Gr. Engr. 
Test & Devel. Gr. 

Smith, Kirsey O., Engr.—Aerodynamics 

Solomon, Martin, Aerodynamics Engr. 

Solomon, William, Aerodynamics Specialist 

Solomonides, Byron C., Design Engr. 

Jerold R., Engr. —Design 

Stone, C. L., Engr. Designer—Electronics 

Tanck, Rudolf Gr. Leader, Weight Control! 


Power Plant 


r. 

ane, H. S., Jr., Gr. Leader, Struct. Test 
sab. 

Titus, Paul V., Supvr.—Aerodynamic R&D 

Tuck, Dennis A., Flight Test Engr. 

Unick, Charles ie Flight Test Engr. 

Van Kirk, Harry am Jr., Design Engr. 

Vaughn, Stanley I., Jr., Factory Special As- 
signment 

Walker, ores L., Field Serv. Rep. 


Wedberg, F. Ch. Research Engr. 
WwW Ww W., Design Engr. (Power 
ant 


Whitlock, William P., Struct. Engr. 

Willer, Jac Aerodynamics Supvr. 

Winnett, Alpha G., Jr., Equip. & Armament Gr. 
Leader—T-28 Proj. Gr. 

Wykes, Robert C., Engr.—Aerodynamics 

Young, Daniel H., III, Engr.—Aerodynamics 


Downey, Calif. 


Abreu, Anthony, Weight Engr. 

Ashiey, Eugene M., Research Engr. 

Barnes, John C., Structures Group Leader 
Aerophysics Dept. 

Barnes, Louis Estel, Asst. Gr. 


Leader, Aero- 
physics Lab. 


Becker, Richard K., Engr. Design 
Beerer, Joseph G., Dir., Aerophysics Dept. 
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we 8 Keeping pace with the aircraft industry’s ever-increasing tem- 
oe perature and pressure requirements, Barber-Colman Company 
h, Mis- R maintains a constant program of air valve improvements. The 
aie advanced type motor-actuated butterfly valve shown here is an 
C0 | M AN example of the new developments that continuously result. 
Featuring extremely low leakage, this new Barber-Colman air valve is 
designed especially for today’s high temperatures and pressures 
ophysics / ...up to 900° F., 250 lbs. per square inch. Proof pressure at 
Contec 900° F. is 460 psig. This valve is particularly suited to control of 
: i air in pressurization, refrigeration, and heating systems . . . anti- 
Bie oe. New, improved butterfly icing systems, purge gas systems, exhaust bleed systems . . . and 
many other applications. Barber-Colman butterfly valves, as well 
— " P as sliding gate and iris types, are available in a wide range of sizes 
_ air valves for higher pressure, to meet most requirements. Special designs can also be developed 
where needed. Thus, when designing any system in which air is 
handled, consult Barber-Colman engineers for the valve best 
higher temperature applications suited to your application. 
agement 
1amics 
Engr. 
est Pilot 
“Oe 
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dynamics 
on Field 
r 
rr. 
t, Engrg. 
“Rp” 
rr. 
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s Devel. 
r.—Large 
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PNEUMATIC SLIDING GATE AND 
IRIS TYPES ALSO AVAILABLE 
r. a 
The complete line of Barber-Colman aircraft controls includes: 
PNEUMATIC SLIDING GATE— 
Valves; Positioning Controls; Actuators; Temperature Controls; Small 
Rocket cally operated slide valve. Ex- Motors; Ultra-Sensitive Relays; Thermo-Sensitive Elements. For 
ocke tremely low leakage — 0.04 Ib 
per minute at 850° F., 230 psig. complete information on valves, write for Bulletin F-6021-1. Engi- 
~Wind Pilot solenoids provide propor- : 
neering sales offices in Los Angeles, Seattle, Baltimore, New York, 
1 Analyst 1.88 Ibs. and Montreal, Canada. 
unnel 
IRIS—For low pressure venti- = ¢ m 
Engr. lating systems. Utilize Barber- arber ol an Oo pany 
: Colman load limit actuators for Dept. V, 1424 Rock Street, Rockford, Illinois 
Propulsion precision closing. Sizes range 
f t 1 
Aircraft Controls Automatic Controls Industrial Instruments 
act Adm. Small Motors « Air Distribution Products .« Overdoors and Operators 
Molded Products « Metal Cutting Tools »« Machine Tools . Textile Machinery 
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namics Dept. 

Johnson, ~— as H., Design Engr. 

Kerr, John N., Ch. Proj. Engr. 

Klauer, L. W., Struct. Gr. Engr =) ye 

Klockzien, Vernon G.. Thermodynamicist “A 

Kolar, Walter, Tech. Rep. 

Kotecki, Vincent D., Jr., Flight Test Analyst 


Richard J., Devel. Liaison Engr. 
Patrick AFB, Fla. 
Repeee, Norman A., Staff Engr., Exp. Flight 
Tes 

Sy Allen J., Proj. Engr.—Flight Test 
Analysis 

Levitt. Bernard B., Aero. Engr 

Linardos, Nickolas J., Design Engr. (Body De 
sign) 

Linder, Douglas W., Aerodynamicist 

Lucas, Robert W., Ch. of Operations—Wind 
Tunnel 

Luce, David D., Design Eng 

Mallon. Clarence R., Engr. Designer 

Mangan, John G., Research Analyst “A” 

Mangurian, George N., Ch. of Struct 

Margetan, Paul, Engrg. Asst 

Mattingly, Thomas E., Jr. Engr 

Mau, David Loy. Stress Analyst “A” ude 

McClelland, R. David, Jr., Stress Analyst “A 

McDonald, Herman D., Missile Flight Test 
Analyst 
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McDowell, William Warren, Research Analyst 

McLaughlin, Wallace D., Supvr., Exp. Flight 
Test Proj. 

Meadoweroft, Norman, Design Specialist 

Meyer, Warren A., Design Specialist 

Miller, Charles W., Prelim. Design Engr. “A” 

Mohler, Paul O., Proj. Coordinator—Engr. 

Moness, Elias, Research Engr. 

Monroe, William R., Ch. of Flight Controls & 
Serv. 

Mooradian, Archie, Asst. Engr. 

Moore, Raymond J., Design Engr. 

Moran, Herbert Dana, Stress Engr., Loads Gr. 

Morgan, Alan C., Dir., Customer Rela. Div. and 
Asst. Secy. 

Morris, Mark, M., Research Engr. 

Murphy, Robert Carroll, Dynamics Engr. 

Myers; John W 

Myers, Samuel A., Research Analyst 

Nathan, Robert L., Aerodynamicist 

Naumann. Donald J., Gr. Leader—Missiles 

Nespolo, Virgil, Designer 

Nettleton, J. Gilbert, Jr., Dir—Military Rela- 
tions 

Nichols, George E., Proj. Engr. 

Nitikman, Herschel, Gr. Engr. in Charge of 
Airloads & Aeroelasticity 

Oakes, William J., Jr., Struct. Engr. “A’”’ 

Ogness, A. M., Supvr.—-Prelim. Design 

Olesen, Thomas J., Weight Control Engr. 

O'Meara, Paul W., Proj. Staff Engr. 

Paiss, Hal, Research Engr., Operations Evalua- 
tion Gr., Weapon Systems Analysis Dept. 

Parker, Morton J., Design Engr. 

Pelka, Joseph G., Aerodynamicist 

Pfenninger, Werner, Ch. Research Engr. 

Philbrick, Robert D., Admin.—Proj. Engr. 

Pigford, John D., Missile Controls Gr. Engr. 

Pollak, Richard J., Research Lab. Analyst “A” 

Pontious, R. C., Research Engr. 

Proctor, Kent, Research Engr. 

Putman, James L., Aerodynamicist 

Quinn, John J., Exp. Test Pilot 

Ralls, Jack A., Test Engr., Electronic Instru- 
mentation 

Rapstad, Harold M., Design Engr. 

Reimer, Ray, Gr. Engr., Missiles, Body Design 
Sect. 

Renison, William H., Jr., Ch., Operations Serv., 
Palmdale Base 

Revell, James Dewey, Thermodynamicist ‘‘A” 

Reynertson, Don L., Supvr.—Engr. & Custo- 
mer Changes 

Richards, Robert A., Jr. Engr., Draftsman 

Rios, Edward, Tech. Writer—Engrg. Publica- 
tions 

Roberts, Fred T., Jr., Prod. Design Engr. 

Roberts, William F., Stress Engr. 

Roden, William S., Flight Test Engr. 

Rogers, Kenneth H., Design Specialist 

Rohrer, William G., Field & Serv. Rep.—Engrg. 

Rooney, Thomas K., Dynamics Engr. 

Rosin, Alexander, Design Specialist, Airframe 
Devel. 

Rychetsky, Rudolf A., Engrg. Designer 

Salem, Robert, Flight Test Analyst ‘‘A,” Exp. 
Flight Test Dept. 

oo Melvin Curtis, Jr. Engr.—Draftsman 


Schlueter, Aubrey H., Flight Test Engr. 
*Schmued, Edgar, V-P—Engerg. 
Schnelker, Robert A., Stress Analyst 
Scott, James R., Group Engr., Power Plant 
_ Test Gr. 
Scrooc, Dominic J., Stress Engr. 
Sengir, Charles F., Flight Test Analyst 
Shinosaki, Gene, Asst. Engr. 
Sipe, Oscar E., Jr., Aerodynamicist 
Slagg, William R., Designer ‘“‘A” 
Small, Richard K., Jr. Engr. Draftsman 
Smith, Lee H., Mer., Customer Serv. 
Southcote, Murray F., Proj. Aeredynamicist 
Spiegelberg, Carl H., Asst. Engr.-Airframe 
_ Design 
Stanbury, Donald A., Engrg. Asst. 
Stanley, Max R., Dir., Flight Dept. 
Stevens, James Ray, Aerodynamicist 
Stever, Wesley A.. Asst. Proj. Engr. 
Stiebling, Mary Lou, Engr. Asst., Boundary 
_ Layer Control Research 
Sumrall, C. W., Supvr., Wind Tunnel and 
Model Design 
Swope. William A., Jr. Engr.—Draftsman “A” 
Tarbell, Kenneth D., Flight Test Analyst “A” 
Taylor, James L., Research Engr., Weapons 
Systems Analysis 
Tindal, James A., Asst. Engr., Research & 
Analysis 
Tolomeo, A. Armond, Flight Test Analyst (Mis- 
sile Fit. Test) 
Toth, Anthony, Designer “A” 
Robert E., Supvr., Servo & Autopilot 
Vaughn, Melvin W., Weight Analyst “A” 
Veevaert, E. E., Radar Systems Engr. 
Vickers, Richard J., Struct. Designer “B”’ 
Vroman, Gerald A., Struct. Engr. 
Wallace, Ricardo F., Jr., Engrg. Designer “B” 
Wallis, John William, Staff Asst., Military Re- 
lations 
Warner, D. D., Struct. Supvr. 
AFB’ Lloyd R., Proj. Liaison Man, Patrick 


Weiss. Herbert Klem f 

‘Analysis ll m, Ch., Weapon Systems 
Weyl. Carl J., Jr., Aerodynamicist 

hiting, Charles W., Instrumentation Engr. 
A,” Patrick AFB, Fla. 
Wilbur, Claude M., Jr., Aerodynamicist 


Wilcox, William A., Test Engr. 

Wilson, David T., Jr., Stress Engr.—Loads 

Wingert, Roger R., Flight Test Analyst 

Wisken, L. J., Gr. Engr. 

Xifo, Salvatore X., Supvr., Missile Flight Test 
Engrg., Patrick AFB 

Yip, Clifford, Designer ‘‘B”’ 

Young, Robert W., Aero. Thermodynamicist 

Zimmerman, H. Jim, Process Analyst ‘‘A” 

Zuschlag, Henry R., Jr. Engr. 


Northwest Airlines, Inc. 


Barton, Richard K., Pilot 
Cahill, Martin B.. Engrg. Pilot 
LaMont, James B., Supt. 


Northwest Orient Airlines 


Dalin, George Allan, Supvr.—Engine Overhaul 


Northwestern Technological Institute 


Loughridge, Donald H., Dean 


Northwestern University 


Hartenberg, Richard S., Assoc. Prof.—-Enegrg. 
Mech. 

Schaid, Rodney Jerome, Head, Design Div. 
Aerial Measurements Lab. 


Norwegian Institute of Technology 


Sparre, Erik, Engr. attached to the Dept. of 
Aero. Engrg. 


G. O. Noville & Associates, Inc. 


Hardy, Maurice M., Design Engr. 
Noville, G. O., Pres. 


Nuclear Development Associates, 
Inc. 


Geron, Catherine T., Librarian 
* Gruber, Alan R., Treas. 
Viscardi, John E., Sr. Engr. 


Nydqvist & Holm, A. B. 


Nilsson, J. Erik V., Research Engr. 


Oerlikon Tool & Arms Corporation 
of America 


Stencel, Fred B., Ch., Special Projs. 
Wild, Rolf, Staff Engr. 


O'Grady & Marshall 


Marshall, John, Partner 


The Ohio State University 


Chu, Sheng To, Instr., Aero. Engrg. Dept. 

Doebelin, Ernest Otto, Research Asst., Research 
Foundation 

Edse, Rudolph, Assoc. Prof. & Research Supvr. 

Howland, Daniel, Instr., Dept. of Industrial 


Engrg. 

Mallett, Frank McLean, Assoc. Prof., Dept. of 
Aero. Engrg. 

Mauersberg, Jack D., Research Assoc., Re- 
search Foundation 

Milier, Richard H., Research Assoc., Research 
Foundation 

Randall, Duane Eugene, Grad. Student 

Tietzel, Frederick A., Research Assoc. 

Tifford, Arthur N., Assoc. Prof. of Aero. Engrg. 

Von Eschen, Garvin L., Prof. & Chairman, 
Dept. of Aero. Engrg. 

Zimmerman, Richard H., Asst. Prof., Dept. of 
Mech. Engrg. 


Oklahoma Agricultural & Mechanical 
College 


Askenazi, Jacob A., Grad. Student 

Fila, Mrs. Gertrude Hill, Instr. in Mech. 
Engrg. 

Gilmore, Richard Millard, Instr. in Mech. 
Engrg. 
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Olin Mathieson Chemical 


Corporation 


Lott, G. Richard, Dayton Rep. 


Olympic Screw & Rivet Corporation 


Brenner, Harry S., Dir. of Engrg. 


Omega Aircraft Corporation 


Sznycer, Bernard, Pres. & Ch. Engr. 


The Ontario Paper Company, Ltd. 


Hotson, Frederick W., Ch. Pilot 


Oregon State College 


Buning, Harm, Asst. Prof. of Aero. Engrg., 
Dept. of Mech. Engrg. 

Christensen, Harvey Devon, Head of Aero 
Option, Mech. Engrg. Dept. 


Orenda Engines Limited 


Britton, Sydney L., Ch. Projs. Engr. 

Cordon, Frank R., Asst. Service Mer. 

Derham, Gordon L., Ch. of Engrg. Records, 
Gas Turbine Engrg. Div. 

Dewsnap, George Wm., Foreman Inspector— 
Repair & Overhaul, Gas Turbine Engrg. Div. 

Forster, Charles Henry, Sub-Foreman—Engine 
Test, Gas Turbine Engrg. Div. 

Hilditch, William Keith, Sr. Test Engr. 

Kent, Sidney Fit. Test Supvr. 

Paddon, Albert, Field Service Tech. Rep. 

Quan, Dick, Design Gr. Leader 

Taylor, Ross Brown, Design Engr. 

Thomson, Robert J., Sect. Engr.—Thermody- 
namics i 

Thue, K. S., Head Aerodynamics Engr. _ 

White, Peter G., Aerodynamics Test Engr., 
Test Estab. 

Wrong, Colin B., Sect. Engr., Compressors 


Orient Airways, Limited 


Salim, Mufti Mohd., Gen. Mgr. & Works Mgr. 


Owens-Corning Fiberglas 
Corporation 


Anderson, Morris Clement, Dept. Head, Special 
Application Devel. Dept. 
Pacific Airmotive Corporation 
Adams, Burnham, Sales Mgr., Aero Pneumatics 


iv. 
Potter, Galen, P., Sales Mgr., Aircraft Div. 
Wetteraw, Carl R., Eastern Regional Mgr. 
Wolfe, Thomas, Pres. 


Pacific Design & Development 
Company 


Bell, F. Edward, Cons. Designer 


Pacific Scientific Company 


Bell, Robert E., Field Engr. 
Glauser, James E., Field Engr. 
Laubenfels, C. R., Staff Engr. 
Webber, Charles H., V-P 
Pakistan International Airlines 


Salim, Mufti Mohd, Deputy Gen. Mer. 


The Palmer Company 


Palmer, Richard W., Owner 


Palmer Electric Manufacturing 
Company 


Collamore, Frank N., Asst. Ch. Engr. 


Pan American Employment 


Harvey, Emil K., V-P 
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Pan American Navigation Service 


Zweng, Charles A., Co-Owner 


Pan American-Grace Airways, Inc. 


Grodson, Anthony G., Proj. Engr. 
Secada, Alberto L., Operations Engr. 


Pan American Technological & 
Manufacturing Corporation 


Rifkin, Morton S., Design Engr. 


Pan American World Airways, Inc. 


Bixby, Harold M., V-P 

Blake, Robert Wallace, Sr. Operations Engr., 
Atlantic Div. 

Borger, John Godfrey, Ch. Proj. Engr. 

Cheatham, Thomas A., Pilot-Navigator 

Cone, Howard M., Jr, Airline Pilot 

Doe, Capt. Stewart W., Pilot 

Flower, Scott, Asst. Ch. Pilot—Tech. 

Frazier, Don N., Flight Engr. 

Houston, Robert R., Staff Engr., Special Proj. 

Lanz, Albert J., Air Line Inspector 

Leslie, John Adm. V-P & Dir. 

Malsnad, William M., Air Line Pilot 

Martin, Edward T., Flight Instr. 

Meyn, ag W., Flight Engrg. Officer 

Moss, William W ‘Asst. Ch. Pilot—Training 

Moy, Stanley, Supt., Line Station Maint. 

Postew, Walter, Flight Engr. 

Priester, André A., V-P 

Salerno, Joseph Michael, Flight Engr. 

Shepperd, Lewis A., M. ’D., Cons. 

Stein, Berthold, Airframe Gr. & Maint. Engr. 

Sterling, James B., Staff Engr. 

Sze, Yao Sr. Engr. 

*Trippe, Juan T., Pre 

Wahle, Jack A., Flight Engr. 

Wallace, Francis L., Capt. 

Wright, H. Raymond, Jr., Performance Anal- 
ysis Engr., Guided Missiles Range Div., 
Patrick AFB 

Young, Clarence M., Exec. V-P, Pacific-Alaska 

iv. 


Panair do Brasil, S. A. 
de Kuzmik, Paul, Tech. Asst. to Pres. 


Parke Mathematical Laboratories, 
Inc. 
Parke, Nathan Grier, III, Pres. and Cons. 
Parker Aircraft Company 
Amon, F. E., V-P 
Broere, Richard B., Sales Engr. 
Ksieski, Kazimierz T., Proj. Engr. 


McGinty, Walter Francis, Sales Engr. 
Henry Chess, Sales Mgr.—Hydraulic 
iv. 


The Parker Appliance Company 
Davies, Robert Henry, Engrg. Mgr. 
Halen, Raymond F., Sales Engr., 
Hawkins, W. Kent, Adm. Engr., Engine <Ac- 
cessories Div. 
Rogers, Scott A., Jr., Mgr. Engine Accessories 


iv. 
*Taylor, S. B., Pres. 


Parker Pen Company 
Hure, Cass F., Asst. to Research Dir. 


Parks College of Aeronautical 
Technology of St. Louis University 


Grummann, Herbert Rich, Assoc. Prof., Aero. 
Hertenstein, Harold, Dir. 
Engrg. 


Aircraft 
Dept. 
Schmitt, Gregory Mark, Student 


Maint. 


Ralph M. Parsons Company 


Bullivant, W. Kenneth, Proj. Engr. 


Parsons Corporation 
Parsons, John T., V-P 


Price, R. Allen, Megr., 
Stulen, 
Div. 


Aircraft Div., 
Frank L., Dir. of Research, Aircraft 


Pastushin Aviation Corporation 


Jacobson, Oliver H., Thermodynamicist 
Landry, John V., Sr. Design Engr. 
Sloan, James J., Staff Engrg. 

Stickle, Edwin B., Admin. Engr. 


Penn Brass & Copper Company 
Roach, Jere H., V-P 


Penn-East Engineering Corporation 


Twaney, G. L., Pres. 


The Pennsylvania State University 


Calehuff, Girard L., Research Assoc. 

Fanucci, Jerome B., Instr. in Aero. Engrg. 
Fox, John A., Instr. in Aero. Engrg. 
Knausenberger, Georg E., Assoc. Prof. 
Kolenkiewicz, Ronald, Grad. Student 

Lew, Henry G., Assoc. Prof. of Aero. Engrg. 
Marin, Joseph, Prof. & Head, Dept. of Engrg. 


Mathieu, Richard D., ig in Aero Engrg. 


McCormick, Barnes WwW. r., Assoc. Prof. of 
Engrg. Research 

Rodgers, Edward J., Research Assoc., Ordnance 
Research Lab. 

Wislicenus, George F., Dir., Garfield Thomas 


Nater Tunnel, Ord. Research Lab. 
Young, Pearl I., Asst. Prof. of Physics, Col- 
ege Center—Pottsville 


Pent Electric Company, Inc. 


Shaw, Samuel S., Pres. 


Perfect Circle Corporation 
Teetor, Ralph R., Pres. 


The Perkin-Elmer Corporation 


Rogowski, Robert A., Engrg. Draftsman 


Philadelphia Seaplane Base 


Mills, Charles Robert, Co-Owner 
Philco Corporation 
Meeker, Richard P., Mech. Engr., G&I Div 


Phillips Petroleum Company 
Malick, Emil A., Asst. Mer., 


Rocket Fuels 
Div. 
*Parker, 


Will D., Mgr., Aviation Div. 


Physics Research Laboratories, Inc. 


Kelley, James B., Pres. & Dir. of Research 


Piaggio & C. Soc. per Az. (Italy) 


Casiraghi, Giovanni P., Ch. Engr. 


Aircratt Div. 


Piasecki Helicopter Corporation 


Adler, Abraham C., Ch. Aerodynamicist 
Alexeeff, Serge, Stress Engr. 

Baier, Robert J., Sr. Designer 

Baskin, Joseph M., Stress Engr. 

Bell, John F., Service Engr. 

Berg, Max W., Aerodynamic Gr. Engr. 

Berlin, Don R., Pres. 

Brown, Monroe Reyner, Asst. to Chairman of 


Bumstead, Richard, Aerodynamic Engr. 

Cc ‘erer. Don M., Power Plant Group Engr. 
Caserta, Richard T., Stress Analyst 

Ciolkosz, M. Zbyslaw, Ch. Devel. Design Engr. 
Clancy, Frank M., Design Engr. 

Crane, Leon, Sr. Gr. Engr. 

Daggett, Myron L., Jr., Designer 

Daland, Elliot, Energ. Advisor 

Davis, Harold W Gr. Engr. 

Del Pup, Lydio, toe 

Dussaigne, aymond M., Special Rep. 
Filicko, John J., Jr., Aero ynamicist 


Fitzpatrick, John, Outside Insp. Rep. 

Frankel, Michael S., Sr. Designer 

Fries, Gordon ‘Aerodynamics Staff Engr. 

Gitt, Edward, Production Design Engr 

Godon, W. Wel Ish, Gr. Engr., ene Install. 
Design 

Grina, Kenneth I., Asst. Ch.—Struct. 

Hamilton, Dale, Proj. Engr. 

Hansen, W. T., Staff Stress Engr. 

Hassett, Robert J., Proj. Stress Engr. 

Hecht, Marjorie, Asst. Designer 

Hittner, Alvin, Salvage Engr. 

Klein, Harvey, Sr. Proj. Stress Engr. 

Klem, William C., Stress Analyst 

Koellish, Wilfred a. Ch. of Flight Test 

Korczyk, Raymond J., Layout “A” 

Lanning, Robert D., Sr. Design Staff Engr. 

Lorenz, Sigmund J., Designer 

Lynahan, Paul ae ” Asst. Proj. Engr. 

Mallen, Joseph, Aerodynamic Gr. Engr. 

Mamrol, Frank E., Jr., Proj. Engr., Prelim. 
Design Div. 

Meyers, Donald N., Ch. Prelim. Design 

Mitchell, Arthur E., Jr., Service Engr. 

Mullen, Thomas H., Asst. Wash. Rep. 

Mulvey, Hugh J., Devel. Engr. 

Nickey, William E. , Asst. to the Pres. 

Peck, William B., Proj. Stress Engr. 

Peterson, Harold’ W., Jr., Engrg. Test Pilot 

*Piasecki, Frank N., Chairman, ir. 

Pierpoint, Thomas R., Serv. Mg 

Richardson, David Allen, Sr. Bales Staff Engr, 

Schaub, Carlton H., Sr. Group Engr. 

Schneider, John i; Designer, Prelim. Design 
Div. 

Schwarzmuller, Clifford W., Cost Estimator 

Sloan, Lloyd H., Aerodynamics Gr. Engr. 

Sokol, Max, Asst. Ch.—Exp. Flight Test 

Somerson, Herbert G., Ch. of Dynamics 

Stearns, Frank R., Stress Engr. i 

Stepniewski, W. Z., Dir.—Aerodynamics 

Stewart, Earle, Staff Engr. 

Thomas, William W., Ch. Draftsman 

Tobey, Harry, Ch.—Struct. 

Tuttle, Ralph M., Proj. Engr. 

Ward, LeRoy E., Field Service Engr. 

Waters, Kenneth T., Sr. Struct. Test Engr. 

Watson, Donald R., Sr.. Ch. of Weights 

Zeenkov, Seymour, ’Sr. Flight Test Engr. 


Pierson Electrical and Engineering 
Corporation 


Scoles, Rear Adm. Albert B., USN (Ret), Exec. 
V-P 


Pioneer Aluminum Supply Company 


Hunt, Charles P., Sales Engr. 


Piper Aircraft Corporation 


Bronisch, Frank, Design Engr. 


Jamcuneau, Walter C., Ch. Engr.—Secy. 


Pittsburgh—Des Moines 
Poznanski, Melvin A., Design Engr.—Wind 
unnels 


Planning Research Corporation 


Krieger, Stuart A., V-P 


Plas-Tex Corporation 


Appleby, James Scott, Secy. 


Pogue & Neal 
Pogue, L. Welch, Lawyer 


Polytechnic Institute of Brooklyn 


Agosta, Vito D., Asst. Prof—Mech. Engrg. 
Blomback, Fritz, Research Asst., Aerodynamics 


abd, 

Bloom, Martin, Asst. Prof.—Aero. Engrg. 

Casaccio, Anthony, Research Asst. i erody 
namics 

Clarke, Joseph H., Asst. Prof. of Aero. Engrg. 
Aerodynamics Lab. 

Erickson, Burton, Asst. Prof 

Ferri, Antonio, Head, Aerodynamics Lab. 

French, Francis W., Jr., Research Asst., Dept. 
of Aero. Engrg. & Applied Mechanics 

Hoff, Nicholas John, Head, Dept. of Aero 
Engrg. & Applied Mechanics 

Hoil, Herman J., Engrg. Student 

Joseph, Asst. Prof—Aero. Engrg. 
Libby, Paul A., Assoc. Prof.—Aero. Engrg. 

Meyerhoff, Leonard, Research Group Leader 

Miele, Angelo, Research Asst. Prof. 
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Mastachow, Morris, Asst. Prof. of Applied 

Math. 

Nardo, Sebastian V., Asst. Prof.—Aero. Engrg. 

Perrone, Nicholas, Research Asst. 

Reissner, Hans J., Prof.—Aerodynamics, Aero. 
Struct. & Applied Mechanics 

Schechter, Hans Berthold, Research Asst., Aero- 
dynamics Lab. 

Shaw, F. S., Assoc. Prof. 

Sheng, James, Research Assoc.—Aero. Engrg. & 
Applied Mechanics 

Visich, Marian, Jr., Research Assoc., Dept.— 
Aero. Engrg. 

Yuan, Shao Wen, Research Prof.—Aero. Engrg. 


Irwin S. Porter & Sons 


Porter, James I., Partner 


Portsmouth Aviation Development, 
Limited 


Doley, John Oliver, Ch. Techmician 


Power Generators, Inc. 


Hitch, Robert A., V-P—Engrg. 
King, Capt. John W., USN (Ret.), Exec. V-P 
Larrecq, Anthony J., Pres. 


Precision Technology, Inc. 


Willis, H. Hugh, Pres. 


Prenco Progress & Engineering 
Corporation, Ltd. 


Chmel, Josef Karel, Pres. & Managing Dir. 


Presbyterian Church of the USA 


Brown, Forrest Harry, Missionary Candidate 


Prewitt Aircraft Company 


Klein, Norbert H., Ch. Weight Engr. 
Prewitt, Richard H., Pres. 


Princeton University 


Bershader, Daniel, Assoc. Prof.—Research 

Charyk, Joseph Vincent, Assoc. Prof., Dept.— 
Aero. Engrg. 

Crocco, Luigi, Robert H. Goddard Prof. of Jet 
Propulsion 

Curtiss, Howard C., Jr., Grad. Student & Re- 
search Asst. 

Dommasch, Daniel O., Assoc. Prof. of Aero. 
Engrg., Assoc. Editor, NATO AGARD Flight 
Test Manual 

Finley, Henry B., Technician, Aero. Engrg. 

ept. 

Glassman, Irvin, Research Assoc., Dept. of 


Hazen, David C., Asst. Prof. 

Mahaffy, Dwight A., Grad. Student 

Nikolsky, A. A., Prof., Dept. of Aero. Engrg. 
Perkins, Courtland Davis, Chairman, Dept. Aero. 


ngrg. 

Seckel, Edward, Asst. Prof. 

ivier, Kenneth R., Research Asst. 
Summerfield, Martin, Prof. of Aero. rp 
Suppiger, Edward W., Assoc. Prof.—Mech. 

ngrg., School of Engrg. 
Vas, Irwin E., Student—Research Asst. 
Vinokur, Marcel, Grad. Student, Dept. of Aero. 


ngrg. 
Warren, Walter R., Jr., Research Asst. 


Forrestal Research Center 


Bapdonoff, Seymour Moses, Assoc. _ Prof.— 
pe t. of Aero. Engrg.; Head, Gas Dynamics 

Dike, Donald J., Research Asst. & Proj. Engr. 
—Subsonic Wind Tunnel 

Gebhard, David F., Research Assoc. 

Goland, Leonard, Ch. Proj. Engr. & Lecturer 

Layton, James Preston, Ch. Jet Propulsion Re- 
search Engr., Dept. of Aero. Engrg. 

Sayre, Prof. Daniel, Dir. 

mith, Maurice, H., Research Assoc. 


a Jerome, Research Assoc., Helicopter 
ab. 


Princeton University Press 


Snedeker, Richard S. 


Procon, Inc. 


Bunnell, John W., Field Inspector 


Production Service Company 


Shaul Gerald Robert, Engr. 


Professional Consultants 


Newton, J. S., Pres. 
Vance, Edward M., V-P., Engrg. 


Propulsion Research Corporation 


Buhler, Rolf D., Sr. Engr., & Head of Super- 
sonic Gr. 
MacGregor, Charles A., 
namics 
MacLeod, Gordon J., Aerodynamicist 
McCaughey, Owen J., Aerodynamicist 
Rains, Dean A., Aerodynamicist 
Roberson, Harvey L., Proj. Mer. 
Sohn, Robert L., Aerodynamic Engr. 
Stoner, Willis A., Aerodynamicist 
Wintler. John T., Aerodynamicist 


Supvr.—Thermody- 


PSC Applied Research Limited 


McKelvie, John L., Proj. Engr. 


Puglisi-Dutro, Inc. 


Puglisi, William R., Pres. 


Pullman-Standard Car 
Manufacturing Company 


Perna, Angelo J., Head, Struct. 


Research, 
Research & Development Dept. 
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Morgan, Charles, Asst. Prof. of Engrg. 


Roy S. Sanford & Company 
Eames, J. Owen, Partner & Proj. Engr. 
Kintzer, Nicholas D., Proj. Engr. 

San Francisco Examiner 
Sterne, Edward L., Copy Editor 


Santa Barbara Research Center 
Kuhn, Jackson G., Head of Mech. Devel. 


Saturday Evening Post 


Price, Wesley, Assoc. Editor 


Saunders-Roe, Limited 


Gouge, Sir Arthur, Vice-Chairman & Ch. Exec. 
Verdon-Roe, Sir Alliott, Pres. 
Wood, Reginald Thomas, Sr. Tech. Asst. 


Sawyer Bailey Corporation 


Kajencki, 
Sect. 


Stephen S., Head, Theoretical Design 


Scandinavian Airlines System 


Romander, Ake Gustav, Mgr. of Production 


Schaffer Air Industries, Inc. 


Schaffer, Bernard, Pres. 


Robert Schasseur, Inc. 


Glowe, Albert, Exec. 


Schatzki Engineering Company 


Schatzki, Erich, Pres. 


Klein Schmidt Laboratories 


Franchi, Arnett J., Designer 


Schrillo Aeronautical Tool 
Engineering Company 


*Schrillo, E. J., Partner 


Schweizer Aircraft Corp. 
Morgan, Donald F., Proj. Engr. 
Schweizer, Ernest, Pres. & Ch. Engr 
Schweizer, Paul A., V-P—Gen. Mgr 
Smith, Kenneth F., Proj. Engr. 
Schwien Engineering Company 


Schwien, I 


N., V-P 


Scott Aviation Corporation 


Benzel, Ho ‘ A,, V-P & Gen. Mgr. 
Miller, ‘Ch. Engr. 
Scott, Earle Pres. 

Scottish Aviation, Limited 
McCallum, Kenneth Gerald, Stress Analyst 


George H. Scragg Organization 
Scragg, George H., Owner—Cons. 
Seaboard & Western Airlines, Inc. 


Brell, C. D., V-P—Operations 


Second Bank-State Street Trusi 
Company 
Eastman, Ralph M., V-P 


Seelye, Stevenson, Value & Knecht 


Kluger, Paul R., Design Engr. 


Service Technique Aeronautique 


Bloch, Lt. Comdr. Rene M., French Navy, In 
Charge of R&D, French Naval Aviation 


Service Technique Militaire 


Greinacher, Richard, Sect. Ch., Aviation 


Servomechanisms, Inc. 


Hansen, B arold S., Engr. 

Hartley, Croydon H., 
Knapp, George P., Ch. 

Larsen, Harold R., V-P Mgr. 


Shakeproof, Inc. 


Poupitch, O. Jules, Dir. of Research 


Shaw Metal Products Corporation 


Shaw, Francis, Pres. 


Shell Development Company 


Cattaneo, Dr. Alfred G., Head, Fuels & Lubri- 
cants Engrg. Dept. 

Doughty, Donald L., Engr. 

Gershinowitz, Harold, Pres. 


Shell Oil Company 


Adamson, Robert M., West Coast Aviation Mgr, 

Bransford, Carroll K., Sr. Engr., Products 
Application Dept. 

Culbertson, Albert B., Mer. 

Doolittle, James H., V-P 

Freeman, Julien W., Head Office Rep., Aviation 
Dept. 

Hamon, A. J. M., Div. Aviation Mgr 

Harris, Darrol N., Sr. Engr.—Aero 

*Harris, J. S., Mgr., Aviation Dept 

Harvey, Hugh, Aviation Supvr. 

Johnson, Charles R. 

Little, Willard S., Jr., Tech. Rep., 


Aviation 
_ Dept. 
Stewart, Fred M., Div 


Aviation Mgr. 


Shell Petroleum Company, Ltd. 


Bass, Ernest Leon, Ch. Engr. & Tech. Mgr., 
Aviation Dept. 


Shelly Associates, Inc. 


Lilligren, Robert W., Ch. Engr. 


Sheridan-Gray, Inc. 


Gray, Landon R., V-P & Gen. Mgr. 


Short Brothers & Harland, Ltd. 


Conway, Hugh G., Dir. & Ch. Engr. 
Foody, James Joseph, Ch. Mathematician 


Shur-Lok Corporation 


Marke, Michael L., Ch. Engr. 


Edward S. Sievers 


Parker, Willard W., Assoc 


Simmonds Aerocessories, Inc. 


Allen, George T., Proj. Mgr.—Pumps 
Boom, William Eliza, European Rep. 
*Enyart, William R., Pres 
Frantz, William, Mgr., Hydro-Mech. Dept. 
Grabowski, George Joseph, Proj. Engr. 
Sinclair Refining Company 
Bixler, Donald S., Mgr.—Aviation Sales 
Larson, C. M., Ch. Cons. Engr. 
Skydyne, Inc. 

Mautner, Steven E., Ch. Engr.—V-P 
Weill, Melville K., Pres. 

Slick Airways, Inc. 


Smith, James H., Jr., Dir. 


Slocum Publishing Company 


Benedict, John Theodore, Engrg. Editor, Auto 
motive News 
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DURING. THE “LAST 


*Plus hundreds of recent engineering 


with 


SYSTEMS ENGINEERING graduates, field service engineers, 
ELECTRONIC DATA PROCESSING and other categories of engineers. 
You, too, can find your future, in one of these fields: GUIDED MISSILE ELECTRONICS 


AVIATION ELECTRONICS 
ELECTRON TUBES 


TYPE OF DEGREE AND YEARS OF EXPERIENCE PREFERRED 


Chemistry 


FI ELD S 0 F EN G | N FER | N G ACT | 1] ITY Electrical Mechanical Physical Ceramics 
Engineers Engineers Science Glass Technology 
Metallurgy 
1-2 | 2-3] 44 | 2-3] 44+] 1-2 | 2-3] 44] 1-2 | 2-3 
SYSTEMS 
(Integration of theory, equipments, and environment 
to create and optimize major electronic concepts.) 
AIRBORNE FIRE CONTROL Ww Ww 
DIGITAL DATA HANDLING DEVICES C C ac 
MISSILE AND RADAR M M M 
INERTIAL NAVIGATION M M M 
COMMUNICATIONS 
DESIGN © DEVELOPMENT 
COLOR TV TUBES—Electron Optics—Instrumental Analysis 
—Solid States (Phosphors, High Temperature Phenomena, ep eye je 
Photo Sensitive Materials and Glass to Metal Sealing) 
RECEIVING TUBES—Circuitry—Life Test and Rating—Tube H HI H H H 
Testing—Thermionic Emission 
SEMI-CONDUCTORS—Transistors—Semi-Conductor Devices H H H 
MICROWAVE TUBES—Tube Development and Manufacture H H|H H H |H 
(Traveling Wave—Backward Wave) 
GAS, POWER AND PHOTO TUBES— Photo Sensitive Devices— 
AVIATION ELECTRONICS—Radar— Computers—Servo Mech- M M M 
anisms—Shock and Vibration—Circuitry—Remote Control Cicicic;c;c;c 
—Heat Transfer—Sub-Miniaturization—Automatic Flight 
Design for Automation—Transistorization RE weve. 
Mi M Mi M Mi 
RADAR—Circuitry—Antenna Design—Servo Systems—Gear ¢ 
Trains—Intricate Mechanisms—Fire Control rit 
SESE 
M M M 
ComPuTERS—Systems—Advanced Development—Circuitry ¢ 
—Assembly Design—Mechanisms—Programming F 4 Fi F | 
M M M | 
clele cle cle 
Military Systems F F F F F F | 
RADIO SYSTEMS—HF-VHF— Microwave— Propagation Ge 
Analysis—Telephone, Telegraph Terminal Equipment F F F 
MISSILE GUIDANCE— Systems Planning and Design—Radar Mi ™M M|™M M| M 
—Fire Control—Shock Problems—Servo Mechanisms F iF Fi F 
(Color or Monochrome )—Resistors x] x 
MACHINE DESIGN L L L L L L 
Mech. and Elec.—Automatic or Semi-Automatic Machines 


Location Code: C—Camden, N.J. F—Florida H—Harrison, N.J. |—International Div. L—Lancaster, Pa. M—Moorestown, N.J. W—Waltham, Mass. X—Los Angeles, Calif. Z—Findlay, Ohio 


Modern benefits program. . . Liberal relocation assistance. 


Mr. John R. Weld, Employment Manager 
Please send resume of education and experience, with location preferred, to: 


Dept. A-22J, Radio Corporation of America 
30 Rockefeller Plaza, New York 20, N. Y. 


RADIO CORPORATION of AMERICA 


Copyright 1955 Radio Corporation of America 


| 
Sy | 
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ml | 
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A. O. Smith Corporation 


Eales, Edward P., Struct. Gr. Supvr., Airframe 
Components Div. 
Moskovics, Frederick E., Ind. Cons. 
Nemeth, Lawrence J., Sr. Designer 
Vickerman, Harold E., Liaison Engr 


Smith, Barney & Company 


Harding, Wm. Barclay, Partner 


C. B. Smith Aircraft Corporation 


Scheuplein, Carl R., Jr. Engr. 


S. Morgan Smith Company 


Lubischer, Edward E., Mer., Air Transport 


Sect. 


Smith-Morris Company 


Kelly, Thomas N., V-P & Ch. Engr. 


Smiths Aircraft Instruments 


Moss, Eric Beecroft, Tech. Dir 


Lee Grant Snyder Company 


Snyder, Lee Grant, Mfrs. Rep. Tech. Sales & 


Contract Administrators 
Societe Anonyme Belge de 
Constructions Aeronautiques 


Cels, Andre M. J. E., Ch. Engr. 


Societe Avialex 


Richez, Pierre, Dir. Commercial—Ing 


Societe de Modernisation Industrielle 


Beauvais, Robert, Mgr. 


Societe Messier 


Lucien, René, Pres. and Tech. Dir 


Societe Nationale de Constructions 
Aeronautiques 


Cornillon, Jacques, US Tech. Rep. 


Society of Automotive Engineers, 
Inc. 


Stoner, M. —Aero. Dept. 
Warner, John » Secy. and Gen. Mgr 


Socony Mobil Oil Company, Inc. 


Miller, Edwin F., Asst. to Dir., 
uabs. 

*Mount, Wilbur S., Mgr., Aviation Dept. 

Pusack, George W., Staff Engr., Gasonne & Fuel 
Oil Dept. 

Smith, Allen E., Staff Engr. 


Socony Mobil 


Solar Aircraft Company 


Antoniak, Charles, Engr.—Corp. Staff & Spec 
Corp. Rep. 

Black, ‘Alexander, V-P—Des Moines 

Call, Sherman L., Exp. & Devel. Tech. 

Dawson, Staff Engr. 

Grey, Ralph E., jr. ., Exp. Engr. 

Gunton, Baward H., Asst. Mgr.—Operations, 
Des Moines 

Heath, William C., Exec. Engr.—Marketing 

Klauber, Philip M., Ch. Adm. Engr. 

Nelson, M. L., Mer. of Quality. Control, Des 
Moines 

Paul A., Ch. Devel. Engrg. Div. 
Price, Edmund y ee 

Schnaubelt, Norbert “Field Service Rep. 


Stone, Grant B., 
Angeles Office 

Vought, J. H., Handbook Supvr. 

Wosika, Leon Rice, Sr. Staff Engr 


Contract Admin. Mgr., Los 


Soreng Products Corporation 


Williamson, G. Glen, Dir. of Planning 


South African Airways 


Vialls, A. O. M., Asst. Engr.—Aero 


Southern Airways, Inc. 


Hulse, Frank W., Pres. 


Southwest Products Company 


Hackman, K. V., Pres. 


Southwest Research Institute 


Goland, Martin, V-P 
Moffitt, John V., Proj. 
Lubricants Lab 
Pengelley, C. De ot, Sr. Scientist, Mechanics 
Ransleben, Gui Jr., Research Engr 


Engr., Gas Turbiin 


Southwestern Industries, Inc. 


Jenks, Frederick P., Pres. 


Southwestern Louisiana Institute 
Chieri, Pericle A., Prof. & Head, Dept. of 
Mech. Engrg 
Spartan Air Services 


Law, William, Ch. Design Engr. 


R. Dixon Speas 


*Speas, R. Dixon, Aviation Cons 


Specialties, Inc. 


Hubbard, Richard B., V-P and Ch. Engr 
McClellan, Stephen A., Pres. « 

Sutton, Robert H., Pacific Coast Rep 
Thomas, Edward U., Elec. Engr 


The Sperry Corporation 
Bassett, Preston R., V-P 
Gillmor, R. E., V-P 
Lea, Robert B., Coordinator of Exports 
Vickers, Harry F., Pres. 
Ford Instrument Company Division 


Goldman, Bernard, 
Dept 


Engr.-Writer, Publications 


McKenney, Henry Af Ch. Engr. 
Porter, Robert R., 7p & Sales Mer 
Weber, William 3 Mer., Army Contracts 


Sperry Farragot Corporation 


Meade, Carl B., Sect. Foreman Tech 


Sperry Gyroscope Company Division 


Anderson, E. N., 
ing Systems 

Athen, Adolph John, Proj. Engr 

Beers, Max I1., Engrg. Dept. Head —Drone & 
Missile Control Systems 

Benneck, Conbert Hans, Field Engr. 

Bennett, Martin, Aero. Tech. Writer 

Berler, Irving, Sr. Proj. Engr. 


Application Engineer--Bomb 


Bostwick, Herbert C., Mgr., Aero. Equipment 
Div. 
Brannin, Richard S., Engrg. Dept. Head 


Fighter & Helicopter Control 


Bray, William G., Flight Test Engr., Flight 
Research Dept. 

Brooks, William N., Jr., Product Engr. 

Brown, Gerald D., Sect.’ Head for Maint., Flight 


Research Dept. 


SEPTEMBER, 


1955 


Brown, Ralph W., Public Info. Rep 

Burdick, Ciinton D.. Sr. Engr. 

& ampbell, Francis S., Field Engr 

Carter, Leslie F., Special Devel. Engr. 

Clement, Warren F., Proj. Engr., Flight Cor 
trol Dept. 

Conace, Frank, Sales Mgr., Aero. Equip. Div 

Darsey, George E., Sales Rep 

Davis, "Robert A. ’Sr. Engr. 

Deutsch, Richard A., Engr. 

Evans, George Dorsey, Engrg. Sect. Head 
Falkenstrom, Edward, Field Engrg. Supvr. 

Fisk, Albert S., Aero. Instrument Engr 

Fleisig, Ross, Engrg. Sect. Head 

Fox, Jack L., Assoc. Engr. 

Frische, Carl A., V-P- Operations 

Ganz, Leonard S., Engr. 

Geller, Edward S., Assoc. Engr 

Gold, Theodore, Engrg. Sect. Head — Flight Test 
Analysis 

Greene, Frank L., Assoc. Engr 

Greer, Ralph T., Asst. District Mgr.. South 
western District Office 

Gregory, Richard E., Assoc. Engr 

Halpert, Percy, Engrg. Dir.—Aero, Eyu:p 

Harry, Paul L., Supt.—Field Serv... Repair 


Haskell, Nelson J., Sr. Engr 

Heydon, Douglas A., Engr., 
Test Unit, Pt. Mugu, Calif 

Hoag, Lyndsey J., Asst. to Dir., Field Service 
Engrg 

Hollister, Harold H., Dayton Area Supvr. 
*Holschuh, Carl G., Exec. > & Gen. wee 

Joseph, Franklin H., Rep. to the US# 

Kanner, Martin, Assoc. Engr 

Kaufman, Lawrence, Engr. 

Keller, Charles L., Aerodynamicist 

Kellogg, Spencer, Engrg. Mgr.—Aer Equip 
Div 

Kimmey, J. W., Sales Serv. Supt 

Klein, Robert C., Engr. 

Kleinman, Joseph M., Sr. Aero. Writer 

Knowles, Richard C., Engr.—Sect. Head for 
Mech. Design 

Lange, Donald E., Ch. Pilot, 
Dept. 

Lawrence. William L., Field Engr. 

Lazar, Edward F., Dir., Federal Dept 

Lemon, D. A., Jr., Engr. 

Lincoln, David C., Engrg. Sect. Head 

Lober, George W., Asst. District Mgr., Seattle 

Lucas, Thomas E., Field Engrg. Supvr., El 
Segundo 

Neff, LeRoy W., Proj. Engr. 

Nesbitt, F. Glen, Asst. Sales Mgr., Aero. Equip 
Div. 

Peress, Kenneth E., Engr. 

Pine, Cecil C., Engrg. Sect. Head for Flight 
Test, Flight Research Dept. 

Potter, Edwin F., Jr., Flight Test Analysis 
ngr. 

Randell, Orson B., Engrg. Sect. Head, Ai: 
Armament Systems 

Roe, Robert B., Engrg. Dir.—Flight Research 

Rouzee, George M., Mgr. for Navy Contracts 

Sauer, Robert C., Proj. Engr., Engine Instru 
ments Dept. 

Seels. Henry Frank, Field Serv. Engrg. Supt. 

Sheehan, William F., Engrg. Sect. Head., 
NAMTC, Pt. Mugu 

Snodgrass, Reuben P., Head—Flight Research 
Engrg. Dept. 

Sparling, Eric C., Secy. & Asst. to Gen. Mgr 

Staros, Basil, Engrg. Sect. Head—System 
Analysis 

Steuer, Richard G., Proj. Engr 
ept. 

Story, Philip C., Proj. Engr. 

Strihafka, Louis F., Proj. Engr. 

Swisher, Leon N., Mer. of Aero. Sales 

Torrillo, Domenick T., Asso. Engr. (Aero.) 

Warren, Henry W., Sales Rep.—Air Force 
Dept. 

Webel, Lewis, Aero. Sales Engr. 

Weckel, Arthur na V-P. & Gen 

Westerback, Ivar S., Proj. Engr. ‘ 

Wheeler, James W., Dept. Head for Engine 
Instruments 

Whittle. Donald A., Field Service Engr. —Aero 
Equip. (Smoky Hill AFB) 

Wies, George A., Sales Engr., Aero. Dept 

Willis, Paul Anthony, Systems & Flight Test 
Engr. 

Wills, Bruce P., Assoc. Engr., 
ments Dept. 

Winter, Norman L., Dir., Federal Dept. 

Wright, Gerald B., Asst. Mgr., USAF Dept 

Zupanick, Joseph E., Engr. Head 


Sparrow | Field 


Flight Research 


, Flight Control 


Sales Mer 


Engine Instru- 


Sperry Gyroscope Company of 
Canada, Ltd. 


King, B. Wensley, Managing Dir. 


Sperry Products, Inc. 


Sperry, Elmer A., Jr., V-P & Treas. 


Spiral-Glas Pipe Company 


de Ganahl, Carl, Proprietor 
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Spriesch Tool & Manufacturing 
Company, Inc. 


Cheney, Joseph J., Pres. & Treas. 


Square D Company 


Magin, F. W., Pres. 


Stainless Steel Products 


Brant, Donald A., Layout Draftsman 


Stalker Development Company 


Clarke, D. J., Ch. Eng 
Stalker, Edward A., ess. & Gen. Mer. 


Stamford Electronics Company 


Slonim, J. A., Pres. 


Standard Oil Company of California 


*Bradley, Richard Frank, Mgr., Aviation Div. 


Standard Oil Company (Indiana) 


*Barnard, D. P., Research Dept. 


Standard Products Company 


Cary, Beecher B., Dir. of Engrg. & Research 


Standard Tube & T. |., Inc. 


Gerig, Roland, Design & Devel. Engr. 


Stanford Research Institute 


Benedict, Donald L., Dir. of Research, Physical 
Sciences Div. 

Ellis, Allen R., Head, Antenna Devel. Gr. 

Granger, John V. N., Asst. Dir., Engrg. Re- 
search 

Hayes, George Thomas, Mgr., Wash. Office 

— Dale H., Asst. Chairman, Chemistry 
ept 

can. Abe M., Asst. Dir., SRI; Megr., So. 
Calif. Div. 


Stanford University 


Fligge-Lotz, Irmgard, Lecturer in Mech. Engrg. 
ier, J. N., Prof.—Engrg. Mech. 

Greenfield, William D., Grad. Student 

Happ, William D., Student, Grad. School of 
Business 

Kline, Stephen J., Asst. Prof. of Mech. Engr. 

Niles, Alfred S., Prof. of Aero. Engrg. 

Reid, Elliott G., Prof. of Aerodynamics, Gug- 
genheim Aero. Lab. 


Stanley Aviation Corporation 


Arnold, Alison M., Sr. Aerodynamicist 
Frost, Richard H., V-P & Plant Megr., Denver 


iv. 
Hamlin, Benson, Ch. Engr 
Matheis, Charles W., Engr. 
Payne, Richard L., Proj. Engr. 
*Stanley, Robert M., Pres. 
Stanpat Company 


Maas, Stanley, Pres. & Ch. Engr. 


Stapling Machines Company 


Varga, LeRoy M., Proj. Engr. 


State College of Washington 


Barlow, Howard W., Dir., Institute of Tech 
nology 


State Street Trust Company 


Eastman, Ralph M., V-P—Public Relations 


Statham Laboratories 


DiGiovanni, Mario, Ch. Engr. 


The Steel Improvement & Forge 
Company 


Smith, Charles H., Jr., 
Zimmerman, H. Sales Mgr. 


The Steel Products Engineering 
Company 


“Meredith, C. P., V-P 


Stephens Tool Works 


Stephens, William C., Ch. Design Engr., Verti- 
cal Take Off Div. 


Sterling Precision Instrument 
Corporation 


Halperin, Herbert H., Engrg. Coordinator 
Contracts, Instr. Div. 


Stevens Institute of Technology 


Degitam. Kenneth S. M., Dir., Exp. Towing 

an 

Erdoss, B. K., Prof. of Fluid Dynamics; Dir., 
Fluid Dynamics Lab. 

Haar, Marvin I., Ch., Water-Based Aircraft 
& Planing Surface Div., Exp. Towing Tank 

Asst. Dir., Exp. Towing 
an 

Korvin-Kroukovsky, Boris V., 
Exp. Towing Tank 

Murray, Allan B., Asst. Dir.—Exp. Towing 


Research Prof., 


an 

a ng Clayton L., Asst. Research Engr., 
Exp. Towing Tank 

Savitsky, Daniel, Aero. Research Engr., Exp. 
Towing Tank 

Williams, Samuel C., Assoc. Prof. of Ind. 
Engrg., Dept. of Economics 


F. S. Stewart Associates 


Stewart, Francis S., Chem. Engr., Dir. 


Stout Engineering Laboratories 


Stout, William B. 


Stratford Machine Company 
Connelly, J. Fred, Treas. 


Strato Engineering Company 
Kaplan, Abraham M., Pres. 


Stratoflex of Canada, Inc. 
Preston, T. G., V-P & Gen. Mgr. 


Stromberg-Carlson Company 
Surwillo, Phillis L., Designer 


Stroukoff Aircraft Corporation 


Anchutin, Andrew, Staff Engr. 

Ferrara, aes L., Sr. Engr.—Struct., Vibra- 
tions Gr. 

Gensel, Theodore R., Sr. Engr., Aero. 

Goldberg, Robert, Vibration Gr. Leader 

Kipin, eorge, Engrg. Gr. Leader—Struct. 

—”* Walter K., Gr. Engr., Liaison 


Eng 
McDavit, gota. W., Jr. r. Sr. Tool Planning Engr. 
Rogalski, S. Ch. of Aerodynamics 
Seredinsky, Engr.—Gr. Leader 
Stowe, Lewis J., Asst. Ch. Engr. 

*Stroukoff, Michael, Ch. Engr. 
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Structural Fibers 
Randolph, Donald W., Pres. 


Studebaker-Packard Corporation 
Connor, Thomas C., Proj. Engr., Current Proj. 
Gr., Aircraft Div. 
Drury, Edward A., Proj. Engr., Govt. & Indus- 
trial Engrg. 
Rodgers, Oliver E., Ch. Engr., Govt. & Indus- 
trial Prod. 
Thompson, A. Stanley, Engr. 
Walch, Howard C., Proj. Engr., Aircraft Div. 
Sturgess, Inc. 
*Pfankuch, Leo A., Exec. V-P 
Summers Gyroscope Company 
*Brubaker, John W., Ch. Engr. 
Feltman, Charles H., Jr., Component Engr. 
Whitaker, John A., Mech. Engr. 


Sun Oil Company 


Liddell, George J., Tech. Asst. to Mgr. 


Sundstrand Machine Tool Company 


Sadler, Carl L., Jr., 


Mgr., Sundstrand Aviation 
Div. 


Sunset Sales Corporation 


Edenquist, Gunnar A., V-P 


Superior Tube Company 


Gabel, S. L., Founder & Admin. ‘Cons. 


Surface Checking Gage Company 


Broadston, James A., Owner & Ch. Engr. 


Surface Combustion Corp. 


Slaughter, J. D., Proj. Engr., Aircraft Div. 


Sverdrup & Parcel, Inc. 


Frazer, Alson C., Sr. Aerodynamic Engr. 

McDonough, C. F., Aerodynamicist, Prelim. 
Engrg. Planning Sect. 

Noyes, John, Jr., Proj. Engr., Propulsion Wind 
Tunnel, AEDC 

Rivers, William H., Proj. Engr. 

Wenzinger, Carl J., Ch., Aero. Dept. 


Swiss Air Transport Company, Ltd. 
Baltensweiler, Armin, Deputy V-P 
Schulthess, Heiner P., Performance & Operation 
Engr. 
Sylvania Electric Products 
Child, E. Rushmore, Engrg. Specialist, Elec- 
tronic Systems Div. 
Hahn, Stuart H., Engrg. Specialist, Electronic 
Defense Lab. 
Price, Donald Harold, Tech. Staff—Proj. Dept., 
Missile Systems Lab. } 
Vachss, Raymond, Missiles Sect. Head, Missile 
Systems Lab. 
Syracuse University 
Barzelay, Martin E., Prof. of Aero. Engrg. 
Cady, Joseph George, Instr. in Aero. Engrg. 
Tactair, Inc. 


Harcum. William M., Dir. of Research 


Talco Engineering Company, Inc. 


Danyow, Sidney E., Engrg. Rep., Dayton Office 


Taller & Cooper, Incorporated 


Cooper, Benjamin, Pres. & Gen. Mgr. 
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Target Rock Corporation 


Bergdahl, 
Mgr. 


Edwin O., Sales Engr., Contracts 


Task Corporation 
Berg, Carl, Jr., Secy. 
Ward, Elmer, Ch. Engr. 


TECHNA Industrial Engineering 
Company 


Hochfeld, Henry, Cons. Engr. 


Technical Design & Development 
Company 


Strong, Clinton S., Pres. 


Technical Development Company 
Botstiber, Dietrich W., Pres. 


Technical University of 
Braunschweig, Germany 


Schlichting, Hermann, Prof. of Fluid Mech 


Technical University of Istanbul 


Demirguc, Ali Zubeyir, Asst. Prof.—Internal 


Combustion Engines 
Muftuoglu, Osman Saffet, Research Asst 


Technicolor, Inc. 


Nelles, Maurice, Dir. of Diversification & Re 
search Devel. 


The Technicon Company 


Isreeli, Jack, Ch. Engr. 


Technische Hochschule, Aachen, 
Germany 


Schultz-Grunow, Fritz, Ord. Prof 


Technographic Publications 


Salkin, Lester H., Tech. Writer 


Tekwood, Inc 


Bower, Donald L., Sales Mer. 


Telecomputing Corporation 


Beman, Ward W., Pres. 
Dickinson, H. B., V-P & Treas. 
Weaver, John H., V-P 


Telektron AB, Sweden 


Falk, Lennart E., Managing Dir. 


Telephonics Corporation 


Stengel, J. Frank, Sr., Pres. 


Temco Aircraft Corporation 


Arbuckle, R. T., Staff Engr. 
Armstrong, William F., Jr., Supvr., Estimating 


Dept. 

Barnett, E., Stress 
Baylor, Robert N ‘Stress Analyst ‘A’ 
Brooks, Doyle , Ir, Ch. of Struct. 
Clark, William Admin. Engr. 
Cliffe, Richard r., Aerodynamicist—B 
Crook, Norman L., Ch. Aerodynamicist 
Dageett, Max, Jr. Design Engr. 

Im, Robert M., Ch., Military Liaison 
Evans, J. Gary, Jr., Proj. Engr. 
Hayes, Roscoe , Jr., Engrg. Rep., Republic 

ircraft Corp. 
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Boehler, Gabriel D., Ch. of Aerodynamics 
Collins, Francis M., Proj. Supvr 
‘uni hn Stow, Stress Engr 
rge W., Draftsman 
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Cummings, Robert L., Design Engr 


Flower nk o Sales Engr. 
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Grafton, Robert L., Field Engr. 
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Arms, John H. R., Secy.—Gen. 
Engrg. Foundation, Research 


Mgr.; Secy., 


United Shoe Machinery Corporation 


Robinson, G. Elliott, Asst. Head, Market Re 


search & Pricing Sect. 


United States Aviation Underwriters, 
Inc. 


Beers, Henry N., 
*Chambers, Reed M., Chairman 


United States Helicopter Service, Inc. 


Ricklefs, James S., Pres. 


United States Propellers, Inc. 
Dougherty, Frazer L. W., V-P—Sales 
Schwarzenbach, J. C., Pres. 


United States Rubber Company 


Horn, Wm. H., Engr., Dev. Engr. Dept. 
Kerr, Henry H. ., Asst. Mgr. Devel. Engrg. 
*Sundberg, Carl, Mer. 


United States Steel Corporation 


Bayuzick, George E., Jr., Fuel Engr. 

Cole, Prescott S., Market Analyst, Commercial 
Research Div., Genl. Sales, Amer. Steel & 
Wire Div. 

Fenninger, Charles R., Competing Engr., Con- 
solidated Western Steel 

Meyers, Charles W., 
Products Div.—Gen. Sales, Am. 
Wire Div. 
*Powders, Howard F., Aviation Rep., American 
Steel & Wire Div. i 

Ritchey, Randolph, Megr., Aircraft & Missile 
Div., Consolidated Western Steel Div. 


Manufacturer’s 
Steel & 


United States Time Corporation 
Fischbach, Joseph W., Asst. Ch. Ener. 


United World Federalists, Inc. 


McVitty, Edward W., Natl. Field Dir. 


Universal Cyclops Steel Corporation 


Oviatt, Allen, Exec. Sales Engr., 
watt, & Rolled Foil Sect.- 


High Temp 
Turbines 


Universal Moulded Products 
Corporation 


Nebesar, Robert J., V-P & Ch. Engr. 


University of Alabama 


Bryan, Col 


i., Head, Dept. of Aero. Engrg. 
Rey, William 


Assoc. Prof. of Aero. Engrg. 


University of Bridgeport 


Berggren, Willard P., Dir., Div. of Engrg. 


University of Bristol (England) 


Collar, Arthur 
Engrg 


Roderick, Dean, Faculty of 


University of Buffalo 


Furnas, C. C., Chancellor 


University of California 


Berkeley 
Eerkens, Joz Willem, Grad. Student, Ceramic 
Engrg 
Horning, Don O., Assoc. Research Engr. 


Laitone, Edmund V., Prof. of Mech. 
Levenson, Leonard Lionel, 


Engrg. 
Graduate Research 


Engr 
O’Brien, Morrough P., Dean, College of Engrg 
Scesa, Steve, Physicist, U.S. Forest Serv. 
Talbot, nee, Asst. Prof., Mech. Engrg. 
Woods, , Prof., Mech. Engrg. 

Los Angeles 

Soehnlein, Ck aarles T ., Assoc. Prof. in Engrg 
Brahtz, Johr Assoc. Prof. 
Hurty, W: Assoc. Prof.—Engrg. 
Kaplan, 1, Prof. of Physics 
Lance, Gc Newby, Nati. Academy of Sci- 


ences Research Fellow & V isiting Lecturer in 
Engrg. 
MaclInnes, W. F., Associate, Dept. of Engrg 
Manildi, J seph F., Assoc. Prof. 
Prof.—Engrg. 
Needham, R are A., Assoc. Engr. & Lecturer 
Shanley, F , Prof. 


Tribus, n, Assoc. Prof.—Engrg. Dept. 


University of Cambridge 


Hawthorne, William Rede, Hopkinson & Im- 
perial Chemical Industries Prof. of Applied 
Thermodynamics 

Jones, Sir Bennett Melvill, Emeritus Prof. 
(Ret.) 

Mair, W 2m Austyn, Prof. of Aero. Engrg. 

Reid, William H., Research Student 

University of Chicago 
Byers, Horace R., Prof. and Chairman, Dept. 


of Meteorology 
Lawyer, Major John E., 
ficer, R&D Management 
Saarlas, Maido, Aero. Engr 


USAF, Student Of 


of Cincinnati 


Jones, Bra Head, Dept. Aero. Engrg. 

Murray, Ro y sj a Asst. Prof. of Aero. Engrg. 

Schaefer Elnan, Odin R., Instructor in Aero 
Engrs 


University of Colorado 


Durham, Franklin P., Assoc. Prof. of Aero. 
Engrg 

Sibert, Harold W., Prof. of Aero. Engrg. 

Weibel, E. E., Prof. of Mech. Engrg. 


we. Karl D., Prof. and Head, Aero. Engrg. 
Jept 


University of Dayton 


Whitford, Dale H., Research Engrg., Div. of 


Research 


University of Detroit 


Lin, T. H., Prof. of Aero. Engrg. 


Ross, Frederick W., Prof. Aero. Engrg 


University of Florida 


Hoover, John W., 
Thompson, 
Engrg. 


Assoc. Prof. of Aero. Engrg. 
Robert Alden, Head Prof., Aero. 


1935 


University of Freiburg (Germany) 


Henry, Prof. & Dir., Mathematical 
nst. 

University of Ghent 
Haus, Frederic Charles, Prof. of Aerodynamics 


University of Illinois 


Bryan, Leslie A., Dir.—Inst. of Aviation 

Castner, Theodore G., Grad. Student, Grad. 
Teaching gg Physics Dept. 

Coan, John M. .. Prof. of Aero. Engrg. 

Gustafson, Winthrop A., Grad. Student 

Hilton, Harry H., Asst. Prof.—Aero. Engrg. 

McCloy, Robert W., Prof. of Aero. Engrg. 

Newmark, Nathan M., Research Prof. of Struct. 
Engrg. 

Ormsbee, Allen I., Asst. Prof. of Aero. Engrg. 

Robertson, James M., Prof. of Theoretical & 
Applied Mech. 

Shinosaki, Gene, Grad. Student 

Stannard, Edward A., Instr., Aero. Engrg. Dept. 

Stillwell, Henry Sheldon, Prof. & Head, Aero. 
Engrg. Dept. 

Torda, T. P., Prof. of Aero. 
Engrg. Dept. 

Wood, John Walter, Assoc. Prof. of Architec- 
ture, Dept. of Architecture 


Engrg., Aero. 


University of Kansas 


Andes, 
Engrg. 
Parks, Edwin Ketchum, Asst. Prof. 


Ammon §., Chairman, Dept. of Aero. 


University of Kentucky 


Lange, Karl O., Dir., Aero. Research Lab. 


University of Liege 


Fraeys de Veubeke, B. M., Prof. of Aero. Engrg 
Haus, Frederic Charles ’S., Prof. of Aerody- 
namics 


University of London 


Pippard, A. J. Sutton, Prof. of Civil Engrg 


University of Manchester 


Johannesen, Niels Holm, Lecturer 

Owen, Paul R., Fluid Motion Lab. 

Zienkiewicz, Henryk ecturer, 
tion Lab. 


Fluid Mo 


University of Maryland 


Corning, Gerald, 
Dept. 

Gross, Donald S., Asst. Prof 

Guess, A. Lawrence, Asst. Prof., Aero. Engrg 
Dept. 

Hama, Francis R., Asst. Research Prof., Inst 
for Fluid Dynamics & Applied Mathematics 

Hertler, Eugene Guy, Instr.—Aero. Engrg. 

Pai, Shih-I, Assoc. Research Prof., Inst. for 
Fluid Dynamics & Applied Math. 

Resler, Edwin L., Jr., Assoc. Res. Prof., Inst 
for Fluid Dynamics & Applied Math. 

Rivello, Robert M., Assoc. Prof. of Aero. Engr., 
Glenn L. Martin Inst. of Tech. 

Sherwood, A. Wiley, Prof. of Aerodynamics 
Phrixos J., Research Prof., Inst 
Fluid Dynamics & Applied Math. 

WwW eske; John R., Visiting Research Prof., Inst 
r Fluid Dynamics & Applied Math. 
ee By John E., Prof. and Head of Mech 

Engrg. Dept. 


Assoc. Prof., Aero. Engrg 


University of Miami 


Gill, John D., Asst. Prof., Mech. Engrg. Dept. 


University of Michigan 


, Jr., Assoc. Research Engr. 
Engrg., Aero. Engrg 


Adamson, Thomas C. 
ecturer in Aero. 


Dep 

"Harold F., Research Engr. 

Broadwell, James E., Asst. Prof. of Aero. Kags 

Bulmer, Maj. Harry R., USAF, Student, Grad. 
School 

Cullen, Robert E., Assoc 
Engrg. Research Inst. 


Research Engr, 


| 
| 
| 
— 
— 


many } 


thematical 


odynamics 


t 

Engrg. 

of Struct 
‘o. Engrg. 
oretical & 
grg. Dept. 
sad, Aero. 
rg., Aero. 


Architec- 


Lab 


ro. Engrg 
f Aerody- 


Engrg 


Fluid M: 


ro. Engrg 


‘ro. Engrg 
rof., Inst 
thematics 
Engrg. 
Inst. for 
Prof., Inst 
th. 
ero. Eng 


ynamics 
-rof., Inst 


Prof., Inst 


h. 
of Mech 


grg. Dept 


n 

earch Engr 
‘ro. Engrg 
ero. Engrg. 
dent, Grad. 
rch_ Engr. 


AERONAUTICAL ENGINEERING REVIEW—SEPTEMBER, 


338 


Boeing ‘‘Aeros’’ are kept free for creative assignments 


Thanks to draftsmen and engineering 
aides, Boeing aeronautical engineers are 
free to handle stimulating projects. Here, 
antenna properties are being determined 
by an electrolytic tank and three-dimen- 
sional plotter. Aeronautical engineers are 
important in this research, and in apply 
ing it to determine the basic configura- 
tion of Boeing airplanes and missiles for 


years to come. 


At Boeing, aeronautical engineers have 
the same relationship to draftsmen and 
engineering aides as doctors have to tech- 
nicians and laboratory assistants. The 
skills of a Boeing aeronautical engineer 
are fully utilized. He finds creative op- 
portunities in aerodynamics, structural 


and flight testing, vibration, flutter, plas- 
ticity, elasticity, and many other fields. 

This electrolytic tank is one example 
of the superb equipment at Boeing en- 
gineers’ disposal. Other facilities include 
the world’s most versatile privately owned 
wind tunnel, a new tunnel under con- 
struction, capable of velocities up to 
Mach 4, the latest electronic computers, 
and splendidly equipped laboratory and 
test equipment in the new multi-million- 
dollar Flight Test Center. 


Achievements of each Boeing engineer 
> > 


are recognized by regular, individual 8U& perder 


merit reviews, and by promotions from 
Boeing offers 
exceptional career stability and growth: 


within the organization. 


this soundly expanding company now 
employs more than twice as many en 
gineers as at the peak of World War II. 


Do you want a chance to “spread your 
wings” in a truly creative job? There 
may be a place for you on one of Boeing's 
engineering teams in design, research or 
production. 


* JOHN C. SANDERS, Staff Engineer— Personnel 
~ Boeing Airplane Co., Dept. A-43, Seattle 14, Wash. 
e Please send further information for my analysis. 
e | am interested in the advantages of a career 
e with Boeing. 
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Fleishman, Morton Robert, Grad. Student—Re- 
search Asst., Aircraft Propulsion Lab. 

Folsom, Richard G., Dir., Engrg. Research 
Inst., Prof. of Mech. Engrg. 

Kahlke, Charles E., Jr., Student 

Kleinman, Capt. Robert B., USAF, Grad. Study, 
Guided Missiles Program 

Kuethe, Arnold M., Felix Pawlowski Prof. of 
Aerodynamics 

Lemm, Rollin G., Research Asst., Willow Run 

Assoc. Prof. of Aero. En 


Labs. 
Lesher, Edgar J., 
Liepman, H. Peter, Dir., Supersonic ed 
unnel & Lecturer in Aero. Engrg. 
Morrison, Richard B., Asst. Prof. 
Nelson, Wilbur C., Chairman, Aero. 
t. 


ept. 

Nicholls, J. Arthur, Assoc. Research Engr., Air 
craft Propulsion Lab. 

Nicolaysen, Emil, Research Asst., 
search Inst. 

Nyenhuis, Roger J., Student 

Peery, David J., Prof. of Aero. Engrg. 

Pernick, Leonard Jacob, Grad. Student 

Roensch, Robert Leslie, Research Asst., 
Research Inst. 

Schetzer, Julius D., Prof. 

Siegel, Keeve M., Head, Theory & Analysis 
Dept., Willow Run Research Center 

Wilcox, Donald Earl, Grad. Student & Research 
Asst.—Aircraft Propulsion Lab., Engrg. Re- 
search Inst. 

Wu, Hsueh-Ping, Grad. Student, Aero. Engrg. 

Yates, Edward A., Asst. Prof., Engrg. Mech. 


Engrg 


Engrg. Re- 


Engrg 


University of Minnesota 


Akerman, John D., Prof. & Head, Dept. of 
Aero. Engrg.; Dir., Rosemount Aero. ab. 
Baldes, Edward J., Prof. of Biophysics, Mayo 
Foundation for Medical Education & Research 
Bradfield, Walter S., Lecturer, Aero. Engrg. 


Dept. 
Chang, Chieh-Chien, Prof. of Fluid Mechanics, 
Institute of Technology 
Cronk, Alfred E., Assoc. Prof., 


De Coursin, D. G., Assoc. Scientist 

Demer, J., Research Fellow, Engrg. Exp 
Station 

— Eugene G., Research Engr., Rosemount 

ero 

Eckert, Ernst R. G., Prof. of Mech. Engrg. & 
Dir. of Heat Transfer Lab. 

Fenne, Donald W., Research Fellow 

Hall, Newman A., Prof.—Mech. Engrg., Head, 
Heat Power Div., Dept. of Mech. Engrg. 

Hartnett, James P., Asst. Prof. of Mech. Engrg. 

Hermann, Rudolf, Prof., Dept. of Aero Engrg 


Dept. of Aero 


Ibrahim, Shukry Kamel, Lecturer, Dept. of 
Aero. Engrg. 

Keppel, Robert E., Assoc. Scientist, Rosemount 
Aero. Lab. 


Leadon, Bernard M., 
— Paul M., 


Lecturer in Aero. Engrg. 
Scientist, Rosemount Aero 


Sheng, Scientist 

— Walter L., Engr., Rosemount Aero 

ieee Merwin Dale, Assoc. Scientist, Rose 
mount Aero. Lab. 

Peiten, Ellis, Instr.—Aero. Engrg., Extension 

Piccard, Jean, Prof. Emeritus, Aero. Engrg. 

Ross, Franklin J., Admin. Scientist, Dept. of 
ero. Engrg., Rosemount Aero. Lab. 

Scipio, L. Albert, Il, Lecturer & Scientist 

Stolarik, Eugene, Assoc. Prof., Dept. of Aero 
Engrg. 

Thompson, Kenneth Orval, Engr., 
Aero. Lab. 

Upson, Ralph H., 
Cons. Engr. 
Voltin, Eugene G., Asst. 

Lab. 


Werner, Frank D., 
of Aero. Engrg. 


Rosemount 


Prof. of Aero. Engrg. and 


Scientist, Rosemount 


Scientist & Lecturer, Dept 


University of Notre Dame 


Brown, F. N. M., Prof. of Aero. Engrg., Head. 
Dept. of Aero. Engr. 

Kobayashi, Francis M., Asst. 
Mechanics 

Tan, Hao Sung, Visiting Assoc. Prof., Dept. oi 
Engrg. Mech. 


Prof.—Engrg 


University of Oklahoma 
Comp, L. A., Prof. of Aero. Engrg. 
Creech, Merl D., Prof.—Mechanics 

University of Pennsylvania 
oe Joseph H., M.D., 


icine, School of Medicine 
Lessen, Martin, Prof.—Applied Mechanics 


Assoc. in 


University of Pittsburgh 
Yates, C. C., Assoc. Prof. 
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University of Sheffield 


Bernat, Edwin Plato, Lecturer in Mech. Engrg. 


University of Southern California 
Aldrich, Jerry F. L., Ch. Test Engr., Aerody- 

namic Test Div. USNAMTC, Pt. Mugu 
Buhler, Rolf D., Lecturer in Mech. Engrg. 
Hurt, Hugh Harrison, Jr., Aero. Engr.—Flight 


Safety Traini ng Program, Univ. College 
Korkegi, Robert H., Research Assoc., Engrg 
Center 
Lapedes, Donald E., Jr. Test Engr., Aerody 


namic Test Div., 
Martin, Victor J., Prof. of Aero. Engrg. 
Pass, Herbert R., Lecturer in Mech. Engrg. 
Rubinstein, Marvin, Aerodynamic Test Engr., 
NAMTC 
Russell, Robert W., Hd., Publications, Engrg 
Center 
Saffell, Herbert R., Dir., Engrg. Center 
Stuart, Jay Wm., Jr., Research Assoc., Engrg 
Center 
Vernon, James B., Assoc. Prof. 
John B., Test 


NAMT 
i A., Test Eng 


Wallace, De ald 
Young, Vincent W., Prof. a Engrg. 


Pt. Mugu 


Engr., ATD, 


University of Sydney 


Meyer, Richard 


i Ernst, Sr. Lecturer 
Wittrick, Willia 


m H., Reader in Aeronautics 


University of Technology, Vienna 


Kirste, Leo, Prof. 


University of Tennessee 


Trimmer, John 


D., Prof. of Physics 


University of Texas 


Cooksey, James Maxwell, Research Engr. I, De 

! Asst. Prof. of Aero. Engrg 
& Defense Research Lab 

Fenter, Felix W , Research Engr. 


Lee, Vern Research Engr., Defense Re 
search La 

Lindsey, J. Lewis, Research Engr. & Grad 
Student—Aero. Engrg., Defense Research Lab 

Richard, Charles H., Student 

Shutts, William H., Asst. Prof., Aero. Engrg. 


Thompson, Milton John, Prof. and Chairman, 
Dept. of Aero. Engrg., Assoc. Dir., Defense 


esearch 


University of Tokyo 


Murasaki, Toshimitsu, Instructor, Inst. of Sci 
ence & Tecl 

Sato, Hiroshi, Asst. Prof., Inst. of Science & 
ech. 

Tani, Itiro, Prof., Inst. of Science & Tech. 

Washizu, Kyuichiro, Asst. Prof., Faculty of 


Engrg 


University of Toledo 
Fejer, Andrew A., Chairman, Dept. of Aero 
Engrg. 
Hsu, Chieh-Su, Assoc. Prof. 
Rosenberg, R. M., Prof, a Applied Mechanics 


University of Toronto 


George, Lecturer, Dept. of Aero 
srg., Faculty of Applied Science & Engrg 

Etkin, Bernard, Assoc. Prof, of Aero. Engrg. 

; , Research Assoc. & Asst. Prof 


Martin, Walter of & Grad 


Student, 


a \., Research Asst. 
nst. of Aerophysics 


I 

Patterson, Gordon Neil, Dir., Inst. of Aero 
physics; & Chairman, Dept. of Aero. Engrg 
and Aerophysics 

Ribner. H. S., Research Assoc., Inst. of Aero 
physics 

Tucker, Norman B., Research Asst. 

Wese, Jc H Research Asst., Inst. of 
Aerophysics 


University of Tulsa 


Klotz, Prof. J. Chas., Head, Aero. Engrg. 


University of Utah 


Baker, Ralph D., Prof. of Aero. Science 
Johnson, Arlo F., Assoc. Prof.—Mech. Engrg. 
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University of Virginia 


Connelly, Lt. John J., Jr., USN, Grad. Student, 
Rouss Physical Lab. 


University of Washington 


Balser, Richard A., Grad. Student 

Eastman, Fred S., Prof., Aero. Engrg. 

W. Eugene, Grad. Student, Aero. 
ngrg. 

— Victor M., Exec. Officer, Dept. of Aero. 


Joppa Robert G G., Supvr., Aero. Labs., & Asst. 
Prof., Aero. Engrg. Dept. 

Martin, Harold C., Prof. of Aero. Engrg. 

Nanevicz, Stanley 7, Grad. Student 

Street, Robert E., ‘Assoc. Prof., Aero. Engrg. 


University of Wichita 


Albright, Penrose S., Head—Physics Dept. 

Bondie, Royal J., Jr. , Sr. Research Engr., Dept. 
of Engrg. Research 

Cook, Everett L., Instr. in Aero. Engrg. 

Heinrich, Allyn M., Research Engr., Engrg. 
Research Dept. 

Helmbold, Heinrich B., Proj. Engr. 

Razak, Charles Kenneth, Dean, School of Engrg. 

Razak, Virgil L., Wind ey Supvr. 

Ruptash, John, Assoc. Prof. of Aero. Engrg. 

Snyder, Melvin Jr., Assoc. Prof. & Head 
of Aero. Engrg. Dept. 

Teng, Lee C., Asst. Prof. 

Wallace, Richard E., Staff Engr., Dept. of 
Engrg. Research 

Yarnell, Warren L., Engr. Jr.- 


-Dept. of Engrg. 
Research 


University of Wyoming 


Stafford, Alfred B., Prof., 


Mech. Engrg. Dept., 
Engrg. Coll. 


Utility Metal Products, Inc. 
West, Edward, Jr., Ch. Engr. 


Vacuum Oil Company Pty. Limited, 
Melbourne 


Haig, Frederic William, Aviation Mgr. 


Val Air of Hereford 


Schunter, Hollis H., Owner 


Valmet oy Aircraft Factory, Finland 


Jarvineva, Elias A., Design Engr. 


Vanderbilt University 


Wright, William F., Assoc. Prof 


ingrg. 


of Mech. 


Van Dusen Engineering Company 


Van Dusen, C. A., Managing Partner 


Van Dyke Textigraph Company, Inc. 
Van Dyke, William D., V-P, Engrg. 


Van Zelm Associates 


Forlifer, William R., Staff Specialist 
Jackson, Martin A., Proj. Engr. 
van Zelm, Willem D., Pres. 


Dynamics 


Vard, Inc. 
Ryan, C. T., Asst. to Ch. Designe: 
Scrooc, D. J., Struct. Engr. 
“Spencer, Frank L., V-P 
Vector Design Corporation 
Flynn, Raymond J., Ch. Engr. 


Vectron, Inc. 
McEnness, Harold F., Asst. to Pres. 
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Vendorlator Manufacturing Company 


Duemler, S. Otto, Jr., Layout Draftsman 


Vernon Kilns 
Bothwell, Douglas, V-P—Sales 


Vickers, Inc. 


Brown, Edward I., Ch. Engr. 
Gardiner, Duncan ee Asst. Ch. Engr. 
*Harrington, F. T., V-P 

Herman, Kenneth R.. Exec. V-P 


Vickers-Armstrongs, Limited 


Bailie, John A. H., Stress Analyst 

Catchpole, Eric John, Struct. Analyst 

Clarkson, Christopher, U.S. Rep. 

Crockett, Geoffrey St. Quintin, Deputy Ch., 
Wind Tunnel Dept., Aircraft Div. 


Hoskins, Leonard Maxwell, Design Draughts- 
man—Struct., Supermarine Works 
Hughes, Samuel Ronald, Ch. Aerodynamicist, 


Supermarine Works 

Kitchenside, Albert William, Guided Weapons 
Proj. Assessment Engr. 
Taylor, Robert Irvine, Sect. Wind 
Tunnel 


Leader, 


Virginia Polytechnic Institute 
Blottner, Frederick Gwynn, Grad. Student 


Eades, James B., Jr., Asst. Prof. of Aero. Engrg. 
Martin, Fred William, Instr., Aero. Engrg. 


Dept. 
Truitt, Robert W., Head—Aero. Engrg. Dept. 


Visioneering Company, Inc. 


Whittlesey, David Walter, V-P, Mobile Equip. 


Div. 
Vitro Corporation of America 


Dziepak, Anthony J., Engr.—Stress 

Knox, Thomas B., Asst. Head, Tech. Services 
Dept., Silver Spring Lab. 

Ward, j. Carlton, Jr., Pres. 


The Vitroseal Corporation 
Reid, Charles R., V-P 


William F. Vogel, C.E. 


Vogel, William F., Cons. Engr. 


Vulcan Iron Works, Inc. 


Warrington, Chester H., Chairman of the Bd. 


The Waco Aircraft Company 


Brukner, Clayton J., Pres. 


H. A. Wagner Company 


Mastrocola, Nicholas, Aero. Engr. 


Waku Aero Agency 


Kuehnegger, Walter, Design & Cons. Engr. 


Waldes Kohinoor, Inc. 


Shur, Ira, Asst. Ch. Engr. 


Waldick Engineering Company 


Dickman, Walter H., Megr., Aviation Sales 


Walker Brothers 


von Plonski, H. J., Mgr., Mfg. & Ind. Rec. 


Wallace Aviation Corporation 


Horne, Harry B., Jr., Exec. V-P & Gen. Mer. 


Wallace & Tiernan Company, Inc. 


Haring, Warren F., Mgr.—Instrument Sales 


Washington University 


Fusfeld, Robert D., Student 
Kippenhan, Charles Jacob, Head, Dept. of Mech. 


ngrg. 
Schroeder, Henry A., M.D., 


3 Assoc. Prof. of 
Medicine 


Wayne Engineering Research 
Institute 


Patrick, Lawrence M., Dir. 


Wayne University 


Granger, Frank M., Asst. Prof., Aero. Engrg. 
Inger, George R., Grad. Student—Aero. Engrg. 
Lazurenko, Lydia B., Grad. Student 

Lissner, Herbert B., Chairman, Engrg. Mech. 


Dept. i 
Locke, oe A., Prof. & Head—Dept. of 
Aero. Eng 
Assoc. Prof., 


Mechanics 


Dept. of Aero. 


, Asst. Prof., Dept. of Engrg. 


The Weatherhead Company 


Henderson, Lester J., V-P, Aviation Div. 
Teree, B. R., Ch. Engr., Aircraft Div. 


Weber Aircraft Corporation 


Bell, James E., Jr. Designer 
Gage, Charles L., Engr. 

Johnson, Harold G., th. Sales Engr. 
Schermerhorn, R. E., Design Engr. 

Turner, John F., > Engr. 

Velazquez, J. Engr., Airplane Projects 
Westphal, H. Frederick, Liaison Engr. 


Weems System of Navigation 


Weems, P. V. H., Partner 


Weizmann Institute of Science 


Shelesnyak, M. C., Sr. Scientist, Dept. of Exp. 
Biology 


George E. Wells, Incorporated 


Marshall, Chas. H., Secy.-Treas. 
Wells, Willis L., Pres. 


West Coast Airlines, Inc. 


Code, Ernest B., V-P 


West Coast Electronics Company 


Wilcox, Allison J., Ch. Draftsman 


West Coast Research Company 


Spivack, Herman M., Tech. Dir. 


West Virginia University 


Seltzer, Leon Zee, Prof. and Head—dAero. 


Engrg. 
Ulrich, Benjamin H., Jr., Asst. Prof., Aero. 
Engrg. Dept. 


Western Air Lines, Inc. 


Buss, Robert A., Asst. to Supt. of Flight Train- 
ing & Ch. Pilot 


Critchell, Howard M., First Officer 
Holtan, Lester ee Capt 
Musselman, E Pilot 


Western Aircraft Supply Company 


Willis, Jack A., Partner 
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Western Aviation 


Hoy, T. Benson, Editor 


Western Electric Company 
Rada, Robert Otto, Devel. Engr. 


Western Electro-Acoustic Laboratory 


Veneklasen, Paul S., Owner—Dir. 


Western Gear Works 
*Bannan, B. A., 
Hoard, Richard Zid _ Proj. Engrg. Div. 
Morris, John K., Mgr. —Engr. 
Tomren, Ray, Test Engr. 


Western Gravity Casting Company 
Trich, Henry Chess, Pres. 


Western Precipitation Corporation 


Wielkoszewski, Wladyslaw, Designer 


Western Sky Industries 
Lundgren, Agne T., Works Mgr. 


Westinghouse Air Brake Company 


Skantar, Elmer Thomas, Jr. 

Stough, Robert A., Jr. 
Products Div. 

Totter, Andrew F.,- Lab. Technician, Union 
Switch & Signal Div. 


Eng 
Desien Engr., Ind. 


Westinghouse Electric Corporation 


Air Arm Division, Baltimore 


Atran, Leonard, Engr. 

Clanton, Ronald G., Engr. 

Darr, Jack E., Sect. Mgr. 

Dougan, Roger R., Engr. 

Douglass, W. = Sales Engr. 

Eaton, Bruce G., Jr., Engr. 

Ehreke, G. W iis, Ir, N Mgr., Proj. Liaison 

Fields, Raymond H., Mgr., Devel. Sect.—Sales 
Engrg. 

Fuchs, Sr. Engr. 

Godsey, Frank W., Jr., Mgr., Baltimore Div. 

Herwald, Seymour W., Engrg. Mgr. 

Loomis, Robert H., Assoc. Engr. 

— Robert A., Analytical Sect., Air Arm 


Robert J., Engr.—Writer 
Cyril Mgr.—Electronics Design 


W., Mer., Analytical Sect. 

McCoy, W. J., E % = 

Moses, Harry C., Supvr., Automatic Flight Con- 
trol Systems Devel. 

Nobles, Charles E., Sect. Mgr., Devel. Engrg. 

Petrou, N. V., Mgr.—Devel. Engrg. 

—_? Donald J., Supervising Engr., Analyti 
cal 

Ruckstahl, R. E., Mgr., Drawing Office 

Smanko, William R., Sales Engr. 

Span, Robert E., Advisory Engr. 

Titus, Charles K., Sr. Engr. 

Towner, George Ford, Proj. Mgr., Bomber De- 
fense Projects 

Venator, Tom J., Mgr., Los Angeles Office 

Wagner, William J., Assoc. Engr.—Devel. 

Wascavage, Joe A., Engrg. Sales 


Aviation Gas Turbine Division, 
Kansas City 


Arnold, H. Roys, Admin. Asst. & Mgr., Foreigi 
Relations 

Brunner, Mathias J., — Engr. 

Chilton, Allan, Ch. 


Compagnon, Michel” y Performance Engr., 
Prelim. Design Gr. 
Detra, Ralph W., Supvr. Engr., Aerodynamic 


Research Sect. 
Donnelly, John A., 


Jr., Div. Rep.—San Diego 
Area 

— Fredric F., Supvr., Analytic & Mech. 
ee Myrle C., Design Engr., Hydraulic Con- 
Estill, Harold W., Design Engr.—Aviation Gas 


Turbine Compressors 
Faught, H. F., Sect. Engr., Engine Performance 


& Aero. Design 


— 
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Fedarko, William, Engr., Power Controls Sys- 
tems Sect. 

Foster, Douglas V., Engr. 

Fuller, Stuart J., jr., Engr. 

Hanson, Wayne ‘Od. Field Service Engr. 

Henning, Fred W., Sr. Engr. 

Herbling, Fred W., Design Engr.—Afterburners 

Klevatt, Paul L., ”Aerodynamicist 

Kroom, R. P., Dir. of Research 

Kueser, Paul c. Engr., J46 Assy. & Test Gr. 

Lawton, J. W., Field Serv. Supvr. : 

LeCours, Camille A., Jr., Compressor Design 


Engr. 

MacPheson, James R., Sales Engr.—Western 
Area, Los Angeles 

Meyer, Charles A., Sect. Mgr., Steam Div. 

Nalle, Richard T., Jr., Mgr., Production 

Newby, Henry we Western Area Supvr., AGT 
Service Los Angeles 

Palmer, Sidney C., Gen. Mgr., Sales & Service 
Dept. 

Peers, Richard G., Field Engr., Service Dept. 

Redding, James D., Staff Asst. to Ch. Engr. 

Rosenthal, Frederick A., Devel. Engr. 

Sarles, Peter M., Midwest Rep. 

Scherer, John Albert, Flight Test Engr., Flight 
Test Div. 

Schloesser, Victor V., Mer., Devel. Engines, 
AGT Engrg. 

Seely, W. B., Assoc. Engr. 

Smith, W. Waits, Mer. 

Soucek, Romus, Mgr., West Coast Sales 

Sparks, Wm. L., Asst. Sales Mgr., West Coast, 
Los Angeles 

Thompson, William F., Supervising Engr. 
Advanced Dev. Engrg. 

Weisman, Fred T., Test Engr. 


Pittsburgh 
Batdorf, Samuel B., Asst. Megr., Materials & 
Equipment Engrg. 
Hanna, Clinton R., Assoc. Dir., Research Labs. 
Haverstick, S. Alexander, Mgr., Marine Avia- 
tion & Transportation Engrg. 
*Kropf, V. J., Mer., Defense Products 
Palmer, Sidney C., Mgr., Transportation Dept. 
Sonnemann, George, Sr. Engr., Atomic Power 


Div. 
Walker, Thomas J., Sr. Scientist, Atomic Power 
iv. 


Miscellaneous 


Fulton, David C., Mgr., Marine Sales 
Harrod, "Olive T., Megr., Aviation Dept., Wash., 
D.C. ce 

Bcc Paul C., Prod. Design Engr. 

Macartney, Allan U., Sr. Engr.—Dayton Rep. 

Maedel, Paul H., Jr., Supvg. Engr., Lab. Engrg. 

Naumer, Dale A. Jr. Engr.—Exp. Test & 
Devel., Aviation Gas Turbine Div.—Kansas 


City 
Paquette, A. L., Mgr. Aviation Field Sales, 


Small Motor Div. 

Perkins, Don, Application Engr., Aircraft Sales 
Dept., Small Motor Div. 

Venator, Tom, Aviation Supvr., Los Angeles 


Canadian Westinghouse Electric 
Corporation 
Abichandani, Krishin P., Design Engr., Air 
Armament Sect., Electronics Div. 
Westland Aircraft Limited 
Au-Yong, Aldric B., Stress Analyst 
Shunker, P. E. Q., Ch. Designer 


Weston Electrical Instrument 
Corporation 


Gilbert, Roswell W., Research Dir. 
*Ricks, H. M., Megr., Aircraft Instruments 


Sales 
Skidmore, Walter H., Ch., Aircraft Engine In- 


strument Engrg. Div. 


Wharton and Wilcocks of America, 
Inc. 


Wilson, R. H., Dir., Ch. Engr. 


Wheelock Associates 
McLaughlin, George F., Editor 


Whirlpool Corporation 


Dunes, Walter A., Asst. Ch. Engr., Clyde Div. 


White-Rodgers Electric Company 


Badewitz, Charles J., Asst. Ch., Mech. Design, 


Armament Dept. 


Whiting Corporation 


Anderson, Herbert W., Mgr., Aviation Dept. 


Wm. R. Whittaker Company, 
Limited 


lliam Russell, Jr., Field Engr 


Field Engrg i 
Vierra, Arthur K., Liaison Engr. 


Sir W. G. Armstrong Whitworth 
Aircraft Company, Ltd. 


Stratford, Alan Howard, Ch. Tech., Australia: 


A. E. Wicks, Ltd. 


Pitkanen, Aimo Joel, Engr. 


E. B. Wiggins Oil Tool Company 
De Cenzo, Herbert, Ch. Engr. 


Walters, Lawrence, Jr., Design Engr 


Wilberding Company, Inc. 


Amaral, Ivo M., Computer & Engrg. Draftsma: 


Wilford Aircraft Corporation 


Wilford, E. Burke, Pres. 


Willys Motors, Inc. 


Fahey, Russell Emmett, Aero. Engr. 
Steinmetz, T. J., Proj. Engr. 
Wilmington Trust Company 
du Pont, Lammot, Jr., Asst. V-P 
Wind Tunnel Instrument Company, 
Inc. 


Bernbaum, Lawrence, Pres. 
Woodward, Walter R., Ch. Engr. 


Winder Aircraft Corporation 


*Henry, Joel T., Pres. & Gen. Mgr. 


Wings, Inc. 
Smith, J. Story, Chairman of the Bd. 


Winzen Research, Inc. 


Winzen, Otto C., Pres. 


William C. Wold Associates 


Wold, William C., Partner 


Wolf, Block, Schorr & Solis-Cohen 


Wolf, Alfred L., Partner 


Charles Wood Corporation 


Wood, Charles R., Jr., Pres. 


Worcester Polytechnic Institute 


Merriam, Kenneth G., Prof.—Aeromechanics 


“SEPTEMBER, 


Richard L., Dir. of Eastern Div., 
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World Trade, Inc. 


Gohh, John, Pres. 


Worthington Corporation 


Davis, Hunt, Cons. Engr. 
Demchak, Albert H., Gr. Supvr., Research Dept. 


Wright Engineering Company 


Wright, H. Dudley, Gen. Mgr. 


Wyman-Gordon Company 


*Stoddard, Robert W., Pres 


Yale University 


Gimbel, Col. Richard, Prof. of Air Science 
Phillips, Aris, Assoc. Prof.—Civil Engrg 
Wood, Edward Roberts, Instr.—Civil Engrg 
Young, Dana, Prof. of Civil Engrg 


Yard Electric, Inc. 
Weasner, William E., Gen. Mgr 
Young Development Laboratories, 
Inc. 


Smith, Kenneth W., Ch. Engr. 


Young Radiator Company 


Neijdeck, Gene T., Asst. Sales Megr., 
Products Div. 
“Young, Fred M., Pres. & Gen. Mer. 


Contract 


Young Testing Machine Company 


Young, H. Russell, Pres. 


Samuel Yudewitz Company 


Yudewitz, Samuel, Ch. Engr. 
Zenith Plastics Company 


Zenith Aircraft Division 


Braham, Wm. E., V-P—Engrg 

Brucker, Milton, Pres. 

Sol. M., Engr. 

Fink, Wally, Head of Research 

Myers, Norbert C., Supvr., Structural Research 
Nicholson, Nick A., Asst. to V-P—Engrg. 
Robinson, George H., Jr., Struct. Engr. 
Ventura, Joseph John, Ch. Engr., Aircraft Div. 


Zimney Engineering Company 


Zimney, Charles M. i 


Consultants, 
Independents, Etc. 


Adler, Charles, Jr., Cons. Engr. & Newspaper 
Columnist 

Aldrin, Edwin E., Aviation Cons. 

Allison, John M., Cons. and Wash. Rep 

Altman, Peter, Cons. Engr. 

Anderson, Frederick W., Cons. Eng: 

Ballaseyus, A. C., Cons. Engr. 

Barish, Thomas, Cons. Engr. 

Benoit, Georges Edmond, Cons. Eng: 

Biot, M. A., Cons. 

Blakely, Wm. R. 

Bockius, Capt. Robt. W., USN, Ret 

Bowers, H. L., Cons. Engr., U.S. Govt 

Brewer, Given A., Cons. Engr. 

Brombacher, W. G., Cons. Physicist 

Bryson, Cdr. William, USNR (Ret.), Public 
Relations Counsel 

Burbank, Kershaw 

Caldwell, Frank W., Cons. Engr. 

Caler, John Wayne we 

Carson, William T., Jr., Thermo-Aerodynamicist 

Castoldi, Mario, Cons. Engr. 


Haney, Wit 
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IAS ROSTER OF MEMBERS, 


Chapel, Charles Edward, Cons. Aero. & Ord. 
Engr. 

Clark, Charles .. Meteorologist & Lawyer 

Cleveland, Reginald M., Cons. 

Crispin, Charles H. ., Architect 

Cuneo, John R., Historian 

Datwyler, Gottfried, Cons. Engr. 

de Florez, Luis, Cons. Engr. 

Dienstbach, Carl, Inventor, ow riter, Author 

Ditchmen, George Boi, Owner—Engr., Archer- 
field Aerdrome 

Dolan, Col. Carl, USAF (Ret.), Cons. 

Dolfi, Harry W., Aero. Engr. 

Dreisbach, John F., Author 

Dubosclard, Paul P. M., Cons. Engr. 

Dykes, ery Advising Aero. Engr. 

Ergas, I., Patent Agent 

Espenschied, oe Research Cons. 

Eubank, John A., Prof. of _ Jurisprudence 
—Attorney & Counsellor at 

Fahrney R. Adm. Delmer USN (Ret.), 

listorian 

Fitch, Walter M., Cons. 

Fowler, Harlan D., Cons. Aero. Engr. 

Fulton, Garland, Engrg. Cons. 

Gardner, Lester D., Aero. Cons. 

Ghaswala, Soli K., Cons. Engr. 

Gilbert, Arthur C., Cons. Engr. | 

Goodyear, Joseph, Free Lance Writer 

Gordon, M. B., Cons. 

Griswold, Roger W., II, Aerodynamic Cons. 

Grodson, Anthony G., Self-employed Aero. Engr. 

Gross, Jerome A., Patent Attorney 

Halaby, Naieeb E., Assoc.—Laurence S. Rocke- 
feller 

Harris, Harold R., Aviation Cons. 

Hays, Russell, Rotor Research 

Hazen, John W., Cons. Engr. 

Hennicke, Carl ‘A. 

Heron, S. D., Cons. Engr. 

Herreshoff, A. G., Cons. Engr. 

Holland, Maurice, Research Met. Cons. 

Holman, John Vivian, Cons. 

Hotchkiss, Henry G., Lawyer : 

Kallir, Otto, Owner, Galerie St. Etienne 

Kramer, Fred S., Rep. 

Laskowitz, I. B., Cons. Engr. 

Leak, Arthur H., Cons. Engr. 

LePage, W. Laurence, Mgt. Cons. 

Loening, Lawyer 

Lusty, Cameron N., Cons. Aero. Engr. 

Lyon, Thoburn C., Cons. 

MacCracken, William P. , Jr., Attorney at Law 

Mahlmann, Charles V., Cons. Engr. 

Malina, Frank Joseph, Cons. 

Marks, J. David, Mfg. Cons. 

Mayer, Waldemar F., Cons. 

McClarren, Ralph H., Cons. Engr. 

McIntosh, Colin H., "Air Transportion Cons. 

Michelson, Irving, Cons. 

Miller, Roy G., Tech. Con 

Mitchell, harles (Ret.) 

Molyneux, G. <, Cons. Engr. 

Morgan, Douglas. Robert, Aero. Cons. 

Nazir, Phil P., Consulting Engr. 

Newman, Arthur L., Attorney 

Nordlinger, S. G., Engrg. & Industrial Cons. 

Northrop, John K., Engrg. Cons. 

Olsen, Eric, Engrg. Photography 

Pagon, W. Watters, Cons. Engr. 

Parr, Warren S., Industrial Cons. 

Paul, Walter S., Patent Attorney 

Pihl, R. Adm. Paul E., USN, (Ret.), Cons. 

Platt, Haviland H., Engrg. Cons. 

Pollard, Harold, Accident Investigator 

Prenovich, Bernard L., Cons. Struct. Engr. 

Prince, David C., Cons. Engr. 

Rogers, John M.,. Cons. 

Schwarz, Kurt L., Antiquarian Bookseller & 
Historian 

Scudder, Nathan F., Cons. Engr. 

Shaw, Howard A. 

Shipp, Warren D., Photographer & Writer— 
Aviation 

Simmons, Edward E., Jr., Cons. Engr. 

Smith, Paul A., Cons. 

Solomon, John W.. Cons. Engr. 

Span, Robert E., Registered Engr. 

Spaulding, Morril B., Jr., Attorney at Law— 
Legal & Tech. Rep. 

Spindell, Philip E., Engrg. Cons. 

Standerwick, Reginald G. 

Sterne, Edward Lincoln, Newspaperman 

Swartzel. Karl D., Cons. 

Taylor, Thomas am Sales & Engrg. 

Turbett, Frank J., Cons. Engr.—Owner 

Typaldos, Z. A., Cons. Engr. 

Walkowicz, T. ®., Engr.—Laurance S. Rocke- 
feller 

Walton, Edwin C., Industrial Cons. 

Wohler, Stanley A., Cons. Engr. 

Wood, Homer J., Cons. Mech. Engr. 

Woodward, Harper, Counsel & Aviation Adviser 
to Laurance S. Rockefeller 

Wright, George T., Manufacturers Rep. 

Yassin, Ivor B., Cons. Engr. 

Zuckerberg, Harry, Cons. Engr. 


Foreign Governments 


Australia 


Coombes, L. P., Ch. Supt., Aero. Research Labs., 
Dept. ‘of Supply 


David, Frederick William, Supt. for Aerody- 
namics, Aero. Research Labs., Dept. of Supply 

Kerr, Cecil Edwin, Asst. Controller of Research, 
Dept. of Supply 

Langford, Aubrey Frederick Walter, Higher 
Exp. Officer, Aero. Research Labs., Dept. of 


upply 
Noble, Rabies. Maint. Officer, No. 482 (M) Sq. 


RA 

Rockliff, Robert John, Higher Scientific Officer— 
Flutter Research, High Speed Aero. Labs., 
Dept. of Supply 

Solvey, Joseph, Principal Scientific Officer, Aero. 
Research Labs. 


Brazil 


Balloussier, Col. Oswaldo, Head of Maint.— 
Air Force, The Rio de Janeiro Area 

da Silva, Col. Joaé6 Mendes, Aviator Engr., 
Brazilian Air Force 

Muniz, Major Gen. Antonio Guedes, Brazilian 
Air Force 


Canada 


Austin, F. W., Resident Ch. Surveyor, Air 
Registration Bd.—North Am. 

Blain, F/L C. Wilfred, Aero. Engr., Directorate 
of Devel. “A,” RCAF Hq. 

Bray, Gr. Capt. Raymond Harris, Sr. Tech 
Staff Officer, RCAF 

Bridgland, Edgar al Head, Powerplant Devel. 
Sect., RCAF 

Bull, G. V., Sect. Head—Aerodynamics, Cana 
dian Armament R&D Est., Defense Research 


Campbell, Arthur James, Jet Maint. & Research 
Officer, RCAF 

Campbell, William F., Natl. Research Council 

Drinkwater, Ronald (., Technician 3, Dept. of 
Natl. Defence 

Foottit, Gr. Capt. H. R., RCAF, Dir. of Air 
craft Engrg., RCAF Hq. 

Fournier, J. P., District Supt—Air Regula 
tions, Air Serv. Br., Dept. of Transport 

Green, John J., Ch., Div. ‘B’, Defence Research 
Bd., Dept. of Natl. Defence 

Hall, Albert Henry, Assoc. Research Officer, 
Natl. Aero. Estab. 

Hanna, F/L James E., Hq., RCAF 

Henry, F/Lt. John C., RCAF, Staff Test Pilot, 
Central Exp. & Proving Estab. 

Holman, Gr. Capt. Donald M., Officer-in-Charge 
—Jet Aircraft Br., RCAF Air Materiel Com 
mand Hq. 

Jaworski, Adam, Research Engr. & Economist, 
Air Transport Bd. 

LaBerge, J. G., Asst. Research Officer I, Natl. 
Research Council 

Lukasiewicz, Julius, Head, High Speed Aero 
dynamics Lab., Natl. Aero. Estab. 

Lyster, H. N. Clarence, Asst. Research Officer 

Mac Phail, D. C., Natl. Research Council 

Markham, S/L P. de L., RCAF, Staff of Dir. of 
Maint. Energ., RCAF Hq. 

McCullough, Edward E., i/e Engrg., 
Tech. Serv. Detachments, RCAF Staff at 
Canadair, Ltd. 

McIndoo, S/L W. RCAF, Aero. 
Exchange Officer, USAFIT, W-P AF 

Michaelsen, Odd Edgar, Asst. Research Officer, 
Natl. Aero. Estab., National Research Council 

Moyles, John Alan, RC AF, Proj. Pilot, CEPE 
Climatic Det. 

Murray, F/L. John Bremmer, RCAF, Engrg. 
Officer, Quality Control Br. 

Orr, John L., Sen. Production Officer Aircraft 
of Defense Production 

Ow D. J., Performance Proj. Officer, 
"RCAF 

Parkin, "John Hamilton, Dir., Div. of Mech. 
Engrg., Natl. Research Council & Natl. Aero. 
Estab. 

Pelland, L. A. J., Tech. Officer in Charge of 
Model Aircraft Design for ind Tunnel, 
Natl. Aero. Estab. 

Pruden, Frederick W., Asst. Research Officer. 
Natl. Research Council 

Rees, Howard S., Ch. Aero. Engr., Dept. of 
Transport 

—r Henry Pearce, Proj. Engr., Central 

& Proving Estab., AF 

‘Assoc. Research Officer, 
Natl. Research Council 

Sears, J. F., Production Officer, Aircraft Br., 
Dept. of Defense Production 

Skelton, von H., District Aero. Engr., Dept. of 
Transp or 

Lt, William J., Flight Safety Engr., 


Tyler, Ronald Anthony, Assoc. Research Officer, 
Natl. Aero. Estab. 
Young, S/L James K., RCAF, Tech. Officer 


China 


Yung, Lt. Col. Pei-Lin, Prof. of Mech. Engrg., 
The Naval Inst. of Tech., Prof. of Aero. 
Engrg., The Chinese Air Force Tech. School 


1935-19756 339 


England 


Brabazon of Tara, The Rt. Hon. Lord, Chair- 
man, Air Registration Bd. 

Brushfield, Guy Birch, Deputy Design Engr., 
Radar Research Estab., Ministry of Supply 
Cane, Eric George, Sr. Scientific Officer, Aero- 

dynamics Dept., Royal Aircraft Estab. 

Clark, Bruce D., Sr. Principal Scientific Officer 
—Directorate "of Aero. & Engrg. Research, 
Admiralty 

Cook, Frederick G. R., Ch.—Aircraft Br., Brit- 
ish Joint Services Mission 

Crabtree, Lewis F., Sr. Scientific Officer, Aero 
dynamics Dept., Royal Aircraft Estab., Minis- 
try of Supply 

Davies, Handel, Scientific Advisor—Air Min- 
istry 

Golan, S/L Trevor Alfred, Hq. Maint. Com- 
mand, RAF, Air Ministry 

Holder, Dougias William, Sr. Principal Scien- 
tific Officer, Natl. Physical Lab. 

Howard, Henry Bernon, Asst. Dir. of Researcli 
Struct., Ministry of Supply 

Jones, John Glyn, Aircraft Surveyor, Aji: 
Registration Bd. 

Jones, William Prichard, Supt., Aerodynamics 
Div., Natl. Physical Lab. 

Kent, Gr. Capt. John A., Commanding Officer, 
RAF Station, Tangmere 

Knell, Kenneth A. J., Tech. Asst. to Principal 
Dir.—Aircraft R&D, Min. of Supply 

Maclaren, Archibald Shaw, Civil Engr., Air 
Ministry 

Nayler, Joseph Lawrence, Secy., Aero. Research 
Council; Secy., Commonwealth Advisory Aero. 
Research Council 

Neumark, Dr. Ing. S., Sr. Prin. Scientific 
Officer, Aerodynamics Dept., Royal Aircraft 
Estab., British Ministry of Supply 

Scruton, Christopher, Sr. Princ. Scientific Of- 
ficer, Aerodynamics Div., Natl. Physical Lab. 

Seddon, John, Aerodynamics Dept. 

Spurr, W. F., Supt., Marine Aircraft Exp. 
Estab., Ministry of Supply 

Stanbrook, Alan, Scientinc Officer, Natl. Aero. 
Estab., Ministry of Supply 

Thomas, H. C. B., Head, Mech. Engrg. Dept., 
Royal Aircraft E stab., Ministry of Supply 

Wainwright, S/L George C., RAF, Tech. Br. 

Warren, Charles Hugh Elsey, Principal Scien- 
tine Officer, Aerodynamics Dept., Royal Air 
craft Estab., Ministry of Supply 

Wilson, G. W., Directorate, Civil Aircraft—- 
R&D, Ministry of Supply (Air) 


France 


Arnaud, Maj. Jean, Asst. Air Attaché, French 
Embassy, Wash. 

Genevey, Col. Louis Paul, French Air Ministry, 
DTIA 


Ravaud, Lt. Comdr. Rene, Asst. Naval Attaché, 
French Wash., 

Riabouchinsky, Prof. Dimitri LPS Master of 
Researches, Centre National de la Recherche 
Scientifique 


Honduras 


Galvez Barnes, Roberto, Dir. Gen. of Aero. 


India 


Gursahaney, Herman J., Tech. Officer, Civil 
Aviation Dept. 

Ramamritham, Subramania, Deputy Dir.—R&D, 
Civil Aviation Directorate 


Israel 


Abir, Major David, Head, Engrg. Dept., Hq. 
Israel Air Force 

Hillel, Major Arie, Head of Proj. Sect., Engrg. 
ept., Israel Defense Forces, Air Force 

Kestenberg, Henryk, Head, Aircraft Tech. Sup- 
plies Planning Sect., Ministry of Defence, 
Israel Defence Army, Air Force 

Laufer, Max M., Ch. Surveyor, Airworthiness 
Authority, Dept. of Civil Aviation 

Piattelli, Fidia J., Aero. Adviser, Research & 
Design Dept., Ministry of Defense 

Singer, Major Josef, Head, Test & Devel. Sect., 
Engrg. Dept., Israel Defence Forces, Air 
Force 


Netherlands 


Perié, Lt. Comdr. Johan H., Naval Staff, Min- 
istry of the Navy 

Plantema, Frederik J., Ch. Struct. & Materials 
Dept., Natl. Luchtvaartlab 


Norway 


Bjornestad, Halvor E., Ch., Production Control 
Div., RNAF 
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Blichner, Olav E., Aerodynamicist, Norwegian 
Defense Research Estab. 

Heisholt, Lt. Col. Arne Gunnar, RNAF, Asst. 
for Material Plans & Programming 

Hveding, Dick, Research Engr., Aerodynamicist, 
Norwegian Defense Research Estab. 

Knudsen, Major Hans Gerhard Stub, RN AF, 
Plant Engr., AMC Maint. Depot 


Peru 
Reategui, Capt. Gonzalo A., Engr. of the Peru- 
vian Air Forces 
Portugal 
Delgado, Maj. Gen. Humberto, Port, AF, Ch 
Portuguese Military Mission, Portuguese Em- 
bassy in Wash. 
Spain 
Niujiez, Antonio, Dir. Gen., INTA “ET” 


Perez-Marin, Antonio, Secretario General y 

Técnico—Prof. Ing., INTA “ET” 
Sweden 

Gudmundson, Sven Erik, Head, High- oy 
Wind — Sect., The Aero. Research Inst 
of Swed 

Nordling, Olof Vilhelm Tore, Proj. Engr. 

Schnittger, Jan R., Head, Devel. Sect., Steam 


Turbine Aerodynamics & Control, STAL 6 


Thailand 


Riddhagni, Major Bisuddhi, Instr., Royal Thai 
Air Force Academy 


Venezuela 


Knust, Thomas John, Tech. Advisor, Air Safety 
iv., Directorate of Civil Aeronautics 


State & Municipal 
Governments 


Chapel, Charles Edward, Member of the As- 
sembly, 46th District, Calif. State Legislature 

Cole, Martin, Curator, Pio Pico Historical 
Monument, State of Calif. 

Dunlop, Harry J., Engr., Dorado Irrigation 
District, Placerville, Calif 

Glass, Fred M., Dir. of Aviation, The Port of 
New York Authority 


Greene, Charles C., Teacher of Aeronautics, 
Haaren H.S., City’ of New York bie 
Gureasko, Edward M., Chairman, Aviation 


Mechanics Dept., East New York Vocational 
H.S., City of New York j 
Hoffman, Sidney L., Teacher, Halsey Jr. High 
School, City of New York 

Lanz, John Edward, Registrar, Eagle Rock High 
School, City of Los Angeles 

Lehecka, Emil A., Instr., Manhattan H.S. of 
Aviation Trades, City of New York 

Lusk, Hilton F., Assoc. Equip. Engr., Equip. 
Dey pt., Div. of Highways, Sacramento, Calif. 

Markle, Ed. Gillian, Struct. Engrg. Asst.—M.E. 
602, Bur. of Engrg., Dept. of Public Works, 
City of Los Angeles 

Schepke, Thomas L., Airport Engr. & Asst. 
Airport Mgr., Greater Peoria Airport Au- 
thority, State of Ill. 

Schroeder, Leslie Lewis, Commissioner of Aero- 
nautics, Dept. of Aeronautics, State of Minn. 

Tower, Merrill F., Coordinator of Aviation Edu- 
cation, & Aero. Instr. —Bd. of Education, Los 
Angeles High School 

Woehr, Frank, Principal, Manhattan H.S. of 
Aviation Trades, City of New York 


U.S. Government 


Atomic Energy Commission 


Argonne National Laboratory 


Brittan, Raymond O., Proj. Eng 
Dickson, James J., Gr. ne Engrg. 


Sickn. Arthur B., Sr. Mech. Engr. 


Oak Ridge National Laboratory 


Fraas, Arthur P., Principal Design Engr., ANP 


Zmola, Paul C., Sr. Devel. Engr. 


Civil Aeronautics Board 


Dobi, las S., 
Eng 

Heyl, oEdw ard B., Ch., Statistical Analysis Sect., 
Bur. of Saf af Investigation 

Koneczny, W , Ch., Airworthiness Div. 

Rizley, Ross, Ch airman 

Sievert, Will Cl lifton, 
Safety Investigation 

Simon, S. Thomas, Ch., 
Proceedings Div. 


Aero. Design & Research 


Hearing Officer, Bur. of 


Safety Enforcement 


Department of Commerce 


Rydlun, Edwyn G., Aero. Industrial 
Business & Defense Serv. Admin. 


Analyst, 


Civil Aeronautics Administration 


Los Angeles, Calif. 


one, Charles I., Aero. Design Evaluation 
Engr 

ler J., Jr., Aero. Engr. 

Frei, Wall Flight Test Engr., 4th Regional 
Office 

Hawks, Charles R., Deputy Ch., Aircraft 
Engrg Br 

Lippis, Rocco, puogevisions Proj. Engr. 


Mayhugh, Ben I 
Sentker, Lawrenc 
Stampley, O. K., 


Aero. Design Evaluation Engr 
e C., Aero. Engr. 
Jr. , Flight Test Engr. 


Thornbury, Paul C., Aviation Safety Agent 
Operations 

New York, N.Y. 

Achitoff, Louis, Engrg. Test Pilot ; 

Moriarty, L., Operations Supvr., Air Rte. 
Traffic trol, Airways Operations Div., 
First Reg 


Shapter, Nel son N., Ch., Airframe and Equip. 


Vogel, John F., Aero. Design Evaluation Engr. 


Washington, D.C. 


Carran, John A., Sr. 
Sect., Flight Test Br. 

Cullom, Kenneth S., Power 
Evaluation Engr., Aircraft 
Office of Safety 


Aerodynamics 


Plant Design 
Engrg. Div., 


Engr., 


Devlin, Fra Ch., Defense Requirements 
Br. 
Dougherty, James E., Jr., Ch., Materials & 


rocesses Sect., Airframe & Equip. Br. 


Fales, Elisha N., Aero. Engr. 

Haldeman, George W., Special Asst. to Dir., 
fice of Aviation Safety 

Hoekstra, Harold D., Ch. Proj. Officer, Aircraft 


Engrg. Div 
Kibardin, Victor M., 
Flight Test 
King, Barry Griffith, 
Div., Office of 
Klikoff, W. A., 


Aerodynamic Devel. Engr. 
Research Exec., Medical 
Aviation Safety 

Deputy Ch., Aircraft Engrg 


iv. 
Lee, Frederick B., 


Admin. of Civil Aeronautics 
Lucas, Philip D., Airport Requirements Officer, 
fice of Aviation Defense Requirements 
Maloy, Raymond B., Ch., Flight Test Br. 


Meversburg, Robert R, Ch., Flight Test Sect. 


Murphy, E. William, Air Carrier Maint. Spec., 
ACM Br 
Murray, James G., Aircraft Design Evaluation 


ongr. 

Numbers, M. William, Power 
Design & Tv Engr. 

Rhody, Francis Jr., Program Planning Co- 
ordinator, Office of Federal Airw ays 


Plant Install 


Rosenbaum, Robert, Ch., Dynamics & Loads 
3T. 

Rough, Howard F., Special Adviser to Admin- 
istrator 


Short, Vaun Gary, Airline Transport Pilot Ex- 


aminer—Designated CAA Aviation Safety Rep. 
Spiess, Paul C., Aero. Engr. 
Thomas, David D., Deputy Dir., Office of Fed- 
eral Airways 
Weeks, Wm. Henry, Ch., Aircraft Engrg. Div. 
Werner, Ernest H., Ch., Latin American Br., 
Internatl. Region Ref. IR-604 


Miscellaneous 


Anger, Rex, Air Carrier Maint. Specialist, 
Aero. Center +P. City, Okla. 

Carrick, Harol , Ch. Adviser, Internatl. Field 
Office, Tokyo, [hes 


Crunden, Allan B., Jr., M.D., 
aminer, Upper Moniclair, N.J. 

de Crescenzo, Jules, Aviation 
Teterboro, N.J. 


Medical Ex- 


Safety Agent, 


Maloy, Raymond B., Ch. Aircraft Engrg.— 
Internatl., Paris, France 


Tavetian, Hurant, Aviation Safety Agent, Avia- 
tion Safety Dist. Office, Cleveland, Ohio 

Toomey, Herbert M., Ch., Civil Aviation Mis- 
sion, La Paz, Bolivia 

Von Rosenberg, Charles W., Ch., Flight Test 
Br., Ft. Worth, Tex. 

Welling, Omer, Ch., Aircraft Engrg. Div., 
Kansas City, Mo. 

Westfall, Vernon Dale, Flight 


Test Agent— 
Aircraft Engrg., Chicago, 111 


National Bureau of Standards 


Astin, A. V., Dir. 
Briggs, Lyman 
Diehl, Zulime 
namicist 
Goodman, Stanley, Physicist 
Howard, Darnley M., Mech. Engr. 
Klebanoff, Philip S., Physicist 


Dir. Emeritus _ 
Whitney, Physicist—Aerody- 


Kroll, Wilhelmina D., Physicist—Aeronautics 
Research 
Kupelian, V. S., Ch. Gen. Engr. Div., Naval 


Ord Exp. Unit 
Levy Samuel, Physicist, Div. 6.4 
Martin, Carl J., Aero. Research Engr., 
abs 
Ramberg, Walter, Ch., Mechanics Div. 
Schubauer, Galen B., Ch., Fluid Mechanics Sect. 
Skramstad, Harold K., Asst. Ch. for Systems, 
Data Processing Systems Div. 
Spangenberg, W. esley, Mech. 
namics 
Wildhack, William A., Ch., Office of Basic In- 


strumentation 


Corona 


Engr.—Aerody- 


U.S. Coast & Geodetic Survey 


Du Bois, Robert A., Ch., Air Navigation Facili- 
ties Sect. 


U.S. Patent Office 


Parker, Arthur R., Patent Examiner 


U.S. Weather Bureau 


Little, Delbert M., Asst. Ch., Bur 
tions 

Reichelderfer, F. W., Ch. of Bur. 

Van Thullenar, C. F., Regional Dir., Sta., 
Kansas City 

Wanta, R. C., Meteorologist in Charge, Airport 
Ronkonkoma, 


for Opera- 


Department of Defense 


Barnard, Daniel P., Deputy Asst. Secy. of 
_ Defense—R&D, OSD 
Covington, Carl A., Aero. Specialist, Office of 


Asst. Secy. Defense for R&D 
-, John L., Acting Ch., Physical Research 


Hopkins, Marvin A., Physical Science Admin., 

ffice of the Asst. "Secy. of Defense 

Kiefer, Eugene P., Aero. Engr. 

Muse, Thomas om Secy., Joint Coordinating 
Comm. on Piloted Aircraft & Guided Missiles, 
Office of Asst. Secy. of Defense (R&D) 

Williamson, Lt. Col. Melvin E., USAF, Ch., 
Television Br.—Information Div., Office of 
Armed Forces Information & Education 

Wilson, Charles E., Secy. of Defense 


Armed Forces Special Weapons Project, 
Sandia Base 


Goodell, Howard C., R&D Admin. 

Marks, Lt. Col. Mortimer D., USA, R&D Staff 

Osborn, 2nd Lt. Harold E., USAF, Instr., 
1090th S.R.G. 

Trzyne, Sisior Casimir J., USAF, Asst. Ch., 
Maint. Log. Div. 

Wilcox, “G.g.) Bruce, USN 


Armed Services Technical Information 
Agency 


Barden, Wm. A., Ch., Document Serv. Center 
Geldman, Leonard, Special Asst.—Tech. Docu- 
ments Specialist, Document Serv. Center 

Neville, Leslie E., Dir. 


Munitions Board 


Barnes, Comdr. Jess W., USN, Office of Air- 
craft Programs 

Northcutt, Col. Robert E., USAF, Ch., Office 
of Guided Missiles 
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Good equipment is essential to good work. TEMCO provides 
the most modern tools and equipment to help its engineers 
develop their professional ability to the fullest. 


If you're an engineer who thinks big — then Texas 
and Temco are for you. 


Fverything’s Bigger in Texas--OPPORTUNITY INCLUDED 


We have specific need for: 


@ Electronics engineers with experience in VHF, 
UHF, and/or Microwave Techniques 
You'll find here the opportunity to fulfill your / . 
most ambitious plans. @ Antenna design engineers 
@ Stress analysis engineers 
You'll like working with a vital, growing organiza- 
_ tion that offers the chance to develop your talent to > 7 
| the fullest, that encourages you to build a career just @ Engineering Methods mathematicians 
; big as you're able. (for work on IBM computers) 
@ Aerodynamics engineers for: 
And you'll like Texas living, too. Its neighborliness a) stability and control work 
...its casual outdoor life that is enjoyed the year b) performance 
round make it an ideal place to raise a family. @ Metallurgists 
If you have big plans for the future, come where @ Welding engineers 
there’s opportunity to match those plans... to Texas @ Thermodynamicists 
...and TEMCO. @ Dynamics engineers 
For full particulars write to: 2 
, E. J. Horton, Jr., Engineering Personnel, ‘ jj 
/ 
TEMCO Aircraft Corporation, 
1 P. O. Box 6191, Dallas 2, Texas Pi 


CORPORATION 
DALLAS, TEXAS 


grg.— : Tee | 
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Radiological Defense Laboratory 


Miller. Lewis D., Physicist, Nucleonics Div. 


Department of the Air Force 


Hg., Air Research and Development 
Command, Baltimore, Md. 


Anderson, Major John J., USAF, Ch., Tactical 
Bombing, Guidance & Control Div., Devel. 
Directorate 

Arnhym, Col. Albert A., USAF, Special Asst. 
to the Comdr. 

Baeumker, A., Advisor to Plans & Policies Office 

Baker, Warren L., Ch., Systems & Analysis Div. 

Beardsley, Lt. Col. Melville W., USAF, Asst. 
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Thomas, Capt. Charles P., Proj. Engr., Naviga- 
tion ig Directorate Flight & & Ali Weather 
Testing, W. 

Thomas, Capt. John W., USAF Sr. — Engr. 
Officer, Power Plant’ Lab., WADC 

Tiel, 1st Lt. oo *- , Grad. Student, Engrg. 

Tinnan, 2nd Lt. Leonard M., Grad. Student, 
USAFIT 

re, Maj. James W., Jr., USAF, Aero. 


ngr. 

Transue, 2nd Lt. John R., USAF, aoe Engr., 
Design Br., Aircraft Lab., WA 

Trelewicz, Ist Lt. Denis B., USAF, ice Engr., 
DCS/Operations—Operational Services Div., 


Troha, Frank V., Ch., Special ee, Unit, 
Armament & Electronics Br., Hq., AMC 

Truman, John C., Asst. Prof., Dept. of Aero. 
Engrg., USAFIT 

Valentine, Clare I., Asst. Ch., Cargo & Trainer 
Aircraft Div., Le et of Weapon Systems 
Operations, WADC, DC 

Von Doepp, Philipp, Physicist—Mechanics, 

Vretakis, 2nd Lt. Nicholas G., USAF, Proj. 


Engr. 

Waller, Maj. Chas. S., USAF, Proj. Officer 

Walsh, Lt. Col. James D., USAF, Ch. Elec- 
tronics & Armament Br., Directorate of Supply 
& Services, Hq., AMC 

Watson, Brig. Gen. Harold E., USAF, Comdr. 
Air Tech. Intelligence Center 

Watson, John H., Aircraft Prelim. Design Engr., 
Design Br., A/C Lab., WADC 

Watton, Alan, Jr., Ch., Servo Controls & 
Special Pro}. Sect., Propeller Lab., WADC 

Watts, Lt. George W., WADC 

Weitlauf, Lt. John L., Jr., USAF, Proj. Engr., 
WADC 


Weitner, Lt. Col. Walter L., USAF, Recon- 
naissance Programs Officer, Aircraft Br., 
Directorate of Procurement & Production, Hq.. 


AMC 
Wells, 1st Lt. Harold M., Jr., USAF, Proj. 
oe Flight Loads Sect., Aircraft Lab., 


Wener, N. Leonard, Asst. Ch., Flight Control 
Unit, Test Engrg. Br., Directorate of Flight 
& All-Weather Testing, WADC 

West, 2nd Lt. David E., USAFIT 

Whitfield, Capt. Raymond P.,. Jr.,. USAF,. Proi. 
Officer—B-36, AMC, WADC 

Wilson, Maj. Edward S., Ch., Analysis Sect., 
Nuclear Propulsion Br., Power Plant Lab., 


WADC 

Wolf, Lt. Col. Harold J., USAF, T-34, T-29, 
C-131 Weapon Systems Officer, WAD 

Wong, Capt. Edward D., USAF, Proj. Engr. 
wine Mechanics Br., Flight Controls Lab., 


Wocdcock, Robert J., Aircraft Stability & Control 
Engr., WADC 


Devel 
ADC 
WADC, 
F, Prof. 

USAFIT 


346 AERONAUTICAL ENGINEERING REVIEW—SEPTEMBER, 


Wrieden, Ist Lt. Eugene . USAF, Proj. Engr 
-Flight Control Lab., WADC 
Xenakis, George, Stability & Control Engr., 
WADC 


Youngstown Air Force Base, Ohio 


Bitonti, Lt. Frank Edward, USAF, 
Maint. Staff Officer 

Penn, Lt. James P., USAF, Field Maint. Ot 
ficer, 502nd Materiel Sq. 


Aircraft 


Miscellaneous 


Adams, Capt. Gordon S., USAF, 
Field Depot Sq. 
Albertini, Lt. John A., 
406 Field Maint. Sq. 
Allen, 2nd Lt. Hilary USAF 

Anderson, Lt. Leverett A., Jr., L a, : 

Armstrong, Maj. Gen. Harry G., USAF (MC), 
Surgeon, Hq., USAFE 

Augustyn, Maj. Frank J., USAF, Pilot, 100th 
ATS, APO 226, % PM San Francisco, coat 
Ss ce 


2nd Aviation 


USAF, Engrg. Officer. 


Bachmann, Major Frederick C 
of Air Attache ‘ 

Baker, Elisha Remington, Operations Analysis, 
Hq., Alaska Air Command 

Baldwin, Lt. Mark E., USAF, Airborne Elec 
Officer 

Barnes, Capt. William H., USAF 

Bassett, Ist Lt. Kimbrough Stone, USAF, Pilot. 
Air Training Officer, USAF Acodemy 

Beckman, Lt. Col. Kenneth N., USAF, Opera 
tional Plans Staff Officer, Combat Operations 
Div., Hq., FEAF 

Blakely, Capt. Sylvester F., USAF, Hq., 7th 


Air Div. 
Boatwright, Maj. Lewellyn T., Jr., USAF. 
MID 


Bouvier, Arthur O., Western 
Devel. Div., 

Brown, Lt. Robert M., USAF 

Bryan, Lt. Leland Glyn, USAFR, Pilot Trainin 

Cameron, Capt. Robert J., USAF, Base Com 
munications Officer 

Cassler, Ist Lt. Luther H., USAF 

Claude, 1st Lt. Robert E., USAF, Navigator 

Culbertson, Col. A. _T., USAF, Depy. Dir 
Military Aircraft R&D (RAF) in (British) 
Ministry of Supply under Air Exchange Pro 
gram 

Cumberpatch, Maj. James R., Ch., Production 
Br., AF Plant Representative s Office, Burbank 

Cuniberti, Ist Lt. John Stow, USAF, Pilot 

Davidson, 2nd Lt. John, USAF, Pilot 

Davies, Ist Lt. Duane W., USAF, Air Defense 
Command 

Deex, ist Lt. Arthur J., USAF, 7499th Suppron 

Drain, Edgar Lee, Aircraft Struct. Design Of 
ficer, Hq. FEAF 

Fennema, Frederick F., Ch., Operations Analysis 
Hq. 12th Air Force 

Foulois, Maj. Gen. Benjamin U., USAF (Ret.) 

Frontario, Carmelo A., Electronic Aircraft Q 
*. Insp. AMC, Newark Air Procurement 
District 

Fuch, Maj. William R., USAF, Instructor, Dept 
of Mathematics, U.S. Air Force Academy, 
Denver 8, Colorado 

Gaines, 2nd Lt. Leonard M., USAF, * ae 

Gallagher, Lt. John James, USAF, Maint 
Officer, 71st Bombardment Sq. it) 

Garred, 2nd Lt. Mathew D., Jr., USAF, Proj 
Officer 

Goldberg, Lt. Louis M., USAF, Flight Tying 

Gonnerman, Maj. LaVerne William, USA 
Gr. Materiel Officer 

Graves, John D., Civilian Ch., Aircraft & Ac 
cessories Div., Directorate of Engrg., Hq 
AMFE 

Gregory, Brig. Gen Hollingsworth Franklin 
USAF, Air Attache, Am. Embassy, Paris, 


Jr., Proj. Engr., 


France 

Gronkiewicz, Lt. Thaddeus R., USAF, Aircraft 
Maint. Officer, 20th Maint. Sq. 

Haley, Sebron M., Jr., Strategic Air Command 
Rep. at Convair 

Hanzlik. 2nd Lt. Jack Edwin, USAF 

Haviland, Maj. George P., USAF, Air Force 
Devel. Field Rep. at NADC— Iohnsville 

Hayden, Lt. James Stuart, USAF 

Healy, Capt. Bradford C., USAF, Student, MIT 

Heiffel, 2nd Lt. noon Wm., USA 

Hooks, Lt. Bentley Jr.. U SAF. Navigator 

Horky, Lt. Frederick S. USAF 

Johnson, Lt. Richard i. USAF, cote, Pilot 

Johnston, 1st Lt. Sidney F., Jr., USAF, “Mos 
quito Pilot” 

Kanter, Major Merwin, USAF, Advisor (R&D) 
to Japanese Defense Agency, Military Assist 
ance Advisory Group, Tokyo, Japan 

Knacke, T. W., USAF, Tech. ir., 6511th 
Parachute Devel. Test Gr. 

roe Fred O., Cons., ATI Div., Hq. 


Koch, Walter L., Scientific yma Air Tech 
Liaison Office, Hq. USA 

Krenz, Lt. Col. Edgar J., USAF, Air Force 
Plant Rep. at Hughes Aircraft Co. 

Kummeth, Lt. Lawrence J.. USAF 

Lahm, Brig. Gen. Frank P., USAF (Ret.) 

Laisure, 2nd Lt. Corliss U., USAF 

Lamour, Major Warren S), USAF, Office Air 
Attache 

LeBeck, Lt. Col. Robert K., USAF, Student 
Management of R&D Installations 

Lehmann, Capt. E. C., USAF, Grad. Student— 
Aero. Engrg., University of Michigan 


Lindahl, Lt. Roger J., USAF 

Lloyd, Richard H., Air Base Engr 
518th Air Defense Gr. 

Loewen, Lt. Jack K., USAF, Pilot 

Logsdon, Capt. Curtis L., USAF, A#.0.1.C., 


A.S 


(Aero.), 


Lorenz, Ist Lt. Bernard C., USAF, Pilot 

Lyon, Capt. William M., USAF, pest. _P.A.S 
& T., Ohio State University AF RO 

Mackey, Ist Lt. Wilfred Glenn, USAR Pilot, 
513th Ftr. Sq. 

Martin, Capt. Orla E., Jr., USAF, Sr. Pilot, 
Aircraft Commander 

Martin, Capt. Reese S., USAF, Aircraft Comdr., 
KC-97, 320th Air Refueling Sqdn., Sr. lincy 

Mayberry, ‘Lt. Col. Samuel W., Jr., USAF, 
Comdr., 8th Field Maint. Sq. 

McGinness, Capt. William T., USAF, Instruc- 
tor, assigned to: Dept. of Aviation, U.S. 
Naval Academy, Annapolis, Md. 

McMullen, Maj. Gen. Clements, USAF—Ret. 

Meyer, James B., Jr., U.S. Air Force 

Michael, Capt. Mariolis, USAF 

Mihaloew, Lt. James USAF, Aircraft Maint 
Officer, 38th Maint. Sa. 

Miller, t Lt. Bernard P., USAF, Instr., 
Thermodynamics & Fluid Mech., Dept. of 
Marine Engrg., U.S. Naval Academy 

Miner, Airman 2/c Bernard Wilfred, Jr., USAF 

Morgan, Lt. William Hand, USAF 

Morris, Ist Lt. Robert P., USAF, Plans & 
Officer, Hq. Sqdn., 317th 


C. Wir 
Morse, aaaner M., Ch., Arm-Elect. Br., 7th 


SAC 
t. William G., Jr., USAF, Aircraft 
Maint — Hq. Sq. Sect., 81st FBW 
Newma harles J., Airborne Radio Mechanic 
W., Air Force Quality Con- 
trol Rep. at Marquardt Aircraft Co., LAAPD, 
5 A 


2 Dol: Ralph J., USAF, European 
ARDC Brussels, Belgium 
Major Robert, USAF, Hq. 2nd Air 


ki, Capt. Leonard V., USAF, Pilot 
; Francis E., Operations Analyst, SAC, 


*hester, Guided Missile Devel. Control 
USAF Devel. Field Office, Los 


Angel 
ymarchi, Capt. Bruno A., USAF, (Ret.) 
Col. Robert F., USAF, Asst. to the 
os Angeles Air Proc. Dist.. AMC— 


Ist Lt. Lawrence O., USAF, Sq 
Flight Comdr., 8th Bomb. Sq. (L-NI) 
Lt. John, USAF, Guided Missile 


Major Richard E., USAF, Pilot & 
“t Aircraft Maint. Div., Hq., 5th 

Regan, Cont. Joseph F., USAF, Air Force 
Devel. Field Rep. 

Rethman, Vincent C., 
Staff College 

Russell, Lt. Richard E., USAF 

Sadorf, Richard J., Aircraft Controller, 798th 
AC&W Sq., Air Defense Commen d 

Santilli, Major Alcide, USAF, G.S., Hq. AFFE, 
8th Army 

Scambos, Lt. Ernest T., USAF, Aviator 

Schenker, Capt. Edward R., USAF, Air Tech 
Liaison Officer 

Shannon, Ist Lt. George M., Jr., USAF, Inter- 
ceptor Pilot (F-94-B), 319th Ftr. Intep. Sq 

Sheopard, Col. William A.. USAF 

A., Air Electronics Officer, 
SAF 


Student, Armed Forces 


odg . Richard B., Ch. of Analysis Sect.— 

_ Onerational Engrg.. Ha., SAC—Omaha 

Sowder, 2nd Lt. William F., USAF, Pilot Train- 
ing 

Spe ef apt. Shelton G.. USAF, Student, Prince- 
ton Univ 

Squires, 2nd Lt. Charles E., Jr., USAF, Navi 


Stafford, 2nd Lt. John William, USAF, Engrg 
Officer, 822 Bomb. Sq. 

Stalk, Capt. George, Student, Cal. Tech 

Stanton, Ist Lt. Richard R., USAF, Ch., Air 
raft paere. Br. (Depot Maint.), 7280th 
Maint Nouasseur Air Depot, Fr. Morocco 

Starch, ond ‘Lt. Stephen, USAF 

Steen, Maj. pies H., USAF 

Stephens n, Capt. Wayne L., USAF, Ch., Engrg 
pence es Div., Nouasseur Air Depot, Fr 

Steve s, George P., Aircraft Struct. Engr. Hq. 

Swan, Maj. Frederic F., USAF, Ch. Production 
Br., Directorate of Procurement & Produc- 
tion, AMC—San Bernardino 

Tetley, Wilfred H., Dir. of Engrg., Air Mate- 
riel Force, Europe 

Todd, 2nd Lt. Darrell M., USAF, Pilot Train- 
ing 

Tegene., Cost. Yale F., USAF, Pilot, 817th 
C. Sq 

Umlauf, Capt. John L., USAF, Aero. Engr.— 
Fore: t, Engrg. Liaison Office, Hq. Third Air 

Uppstre Lt. Richard L., USAF, Pilot—Light 
Bomber, 6570th Test Sq. (Ordnance) 

Voss, Ist Lt. Herbert M., USAF, Pilot Train- 


ing 

Webb, 2nd Lt. Steven L., USAF, Aircraft 
Maint. Officer, 483 Field Maint. Sq. 

Weber, John F., Aero. Engr.—Sacramento, Calif. 


Webster, Col. Howard E., USAF, Asst. Ch. of 
Staff—Install., Hq., FEAF 
Whytlaw, Col. John G., USAFR 
Wilmore, Ist Lt. Dhalmas O., USAF, 7330th 
Fly. Tng. We. 

Wilvert, Willard E., Hq. AMFE, Dir./Eng. 

Wise, Lt. Col. Jowell ti USAF, Dir.—F light 
Test & Acceptance, Southern Air Procure 
ment District 

Wodrich, Maj. Edmund G., USAF, Aero. Stand. 
ards Gr. 

Woolley, Capt. Jed B., USAF, Grad. Student, 
USAFIT, Univ. of Mich. 

WwW uerz, Ist Lt. Albert H., Jr., USAF, Fighter 
Pilot (F-86F), 531st Ftr. Bmr. Sq., USAFE 

Young, Major John W., Jr., USAF, Aircraft & 
Equip. Evaluation Office er, 3rd Air Rescue Gr 


Department of the Army 


Army Chemical Center, Md. 


Baur, Pfc. Herbert A., Jr., Test Engr., Field 

Sect., Test Div., Chemical & 
Radiological L abs. 

Flatau, Abraham, Aerodynamicist Chemical & 
Radiological Labs. 

Fleiss, Pvt. Philip M., Aero. Engrg. Asst. 
Chemical & Radiologic: al Labs., 9710 TSU, 
Chemical Corps, 2nd Det 

Gebhard, Pvt. 2, John G., III, USA 

Levinson, Mark Aero. Engrg. Asst. 

Markula, Donald, Aero. Engr., Chemical & 
Radiological Labs. 

Souter, Robert K., Test Div., Chem. & Radio 
logical Labs. 

Wohlen, Richard L., Aero. Engr. 

Zitza, Curt L., Ch., Design Br., Chem. & 
Radiological Labs. 


Ballistic Research Laboratories 
Proving Ground, Md. 


Jackson, D. C., Jr., Ch., 
In Charge—Ballistic Inst. 

Kent, Robert H., Assoc. Tech. Dir. 

MacAllister, Leonard C., Aero. Engr., Free 
Flight Aerodynamics Br., Exterior Ballistic 


Lab. 
Maloy, Harry E., Jr., 
sonic Wind Tunnel 
Murphy, Charles H., Jr., 
Flight Aerodynamics Br 
Sabin, Pvt. Cullen M., USA, Mech. Engr., Ex 
ternal Ballistics Lab. 


Camp Gordon, Ga. 


Hughes, Pvt. Edward P., III, USA, Co. C¢, 
Ist MPTR 8801-6TSU 


Detroit Arsenal, Mich. 


Tite, Robert E., Deputy Ch., 
A Ord. Corps. 


, Aberdeen 


Scientific Training, 


Ch. of Operations, Super- 


Deputy Ch., Free 


Lab. Div., 


Fort Belvoir, Va. 


Benepe, Pvt. David B., USA, Hq. Btry., 7Ist 
AAA Missile Battalion 

Kelley, Edward F., Engr. 

Siewert, Lt. Ray F., USA, Corps of Engrs 

Sladkus, Pvt. John G., USA, Asst. Test Engr., 
Engineer Research & Devel. Labs. 


Fort Bliss, Tez. 

Haugan, Pvt. Soeaeory T., USA, Hq. Btry., BN. 
247th F.A. 

Long, Pvt. USA,. Ince, 
Btry, lst Bn., 1st Guided Missile Gp. (SAM) 

Powers, Patrick William, Instr., Guided Missile 
Dept., AA&GM Br., TAS 


Fort Bragg, NC. 


Bush, Lt. Col. Harry L., Ch. Test Officer, 
Board NR 1 OCAFF, AASTD 


Fort Eustis, Va. 

Blalock, Pfc. Dana L., USA, Asst. Proj. Engr. 
Transportation R&D Command 

Bunker, Col. William B., USA, Commandant, 
Transportation School, Transportation Corps 

Marshall, Wayne T., Proj. Engr., Equipt. Br. 
Terminals Div., Transportation R&D Com- 
mand 


Fort George G. Meade, Md. 

Hey, Albert E., III, Elect. Engr., 
Radar Gr. 

Fort Leonard Woods, Mo. 

Kaups, Kalle 

Fort Monroe, Va. 

Mahone, Major Nelson A., Jr., USA, Staff 


Officer, Aviation Devel. & Test, Hq. Contr 
nental Army Command 


Fort Richardson, Alaska 
Rager, William H., Mech. Engr.—Post Engr. 
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Hovering to High Speed Flight: 


N.T. Avant, 
aerodynamicist (left), 

R.R. Heppe, Aerodynamic 
Department head (center), 
and C. F. Branson, 

caerodynamicist, discuss 
wind tunnel tests to 
determine transition height 
of a supersonic 

superiority fighter. 


Lockheed Aerodynamics Projects 
Offer Advanced Problems 


Additional information on these problems 

and data on Lockheed’s Aerodynamics Division 
is available to interested engineers. 

Address inquiries to R. R. Heppe. 


Aerodynamics Engineers at Lockheed are working on advanced prob- 
lems that cover virtually every phase of aircraft. The full scope of 
their work can be seen in the wide range of aerodynamics problems 
encountered in Lockheed’s diversified development program. 


Among the advanced problems are: 


1 Determine means of controlling a supersonic vertical rising aircraft 
through the transition flight stages from horizontal to vertical flight. 


Determine the dynamic response of supersonic aircraft in high rate 
rolls by application of five degrees of freedom analysis procedures. 


3 Study optimum operating descent procedures to minimize costs on 
a new turboprop commercial aircraft. 


Conduct and analyze wind tunnel research on new and radically 
different external radomes to be carried at high speed by early 
warning aircraft. 


5 Perform generalized aeroelastic analysis combining structural and 
aerodynamic knowledge to determine optimum lateral control de- 
vices for use on very high speed, low load factor aircraft. 


These — and many other —significant problems have created new posi- 
tions for experienced Aerodynamics Engineers and Aerodynamicists 
in Lockheed’s expanding program of diversified development. 


You are invited to write E. W. Des Lauriers, Dept. A-5-9, for a brochure 
describing life and work at Lockheed in the San Fernando Valley and 
an application form. 


LOCKHEED aurcrart corporation 
CALIFORNIA DIVISION BURBANK CALIFORNIA 


wate: & 
SA, Co. | 
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Frankford Arsenal, Pa. 


Brady, James J., Mech. Engr. 
Davisson, C. Owen C., Physicist 
Perry, Pfc. Huntley H., USA, Mech. Engr. 


Picatinny Arsenal, N.J. 


Compitello, Frank E., Ammunition Design Engr. 

Koeppel, Pfc. Samuel, Aero. Engr., Atomic Ap- 
plications Lab. 

Roof, Edwin, Melon, Ammunition Design Engr. 


Quartermaster Research & Development 
Command 


Dennis, Lester T., Mech. Engr.—Aerodynamics 
Horrigan, Clement Vincent, Mech. Engr., Metals 
Tech. Br., Mech. Engrg. Div. 


Redstone Arsenal, Ala. 


Bernstein, Stanley, Deputy Ch., Guided Miss.le 
Projects Br., Ord. Missile Labs. 

Carlson, Pvt. David W., USA ; 

Dahm, Werner, Ch., "Aerodynamics Analysis 
Sect., Guided Missile Devel. Div. 

Deep, Raymond A., Aero. Research Engr., Ord. 
Missile Labs. 

Fey, Pfc. Wayne A., USA, Aerodynamic 
Develop. Engr. 

Geissler, Ernst D., Ch., Aeroballistics Lab., 
Guided Missile Devel. Div. 

Greene, Hubert L., Rocket Design Engr., Rocket 
Devel. Div., OML 

Johns, Stanley A., Vibration Test Engr. 

Kottas, Harry, Ch.—Tech. Councils & Panels 

Kraemer, Fritz, Ch., Missile Analysis Br., 
TFSO, Ord. Missile Labs. 

Murphree, William D., Aero. Research Engr., 
Flight & Aerodynamics Lab., Research Div.— 
Ord. Missile Labs. 

Perkins, Thomas M., Aircraft Struct. Devel. 
Engr.—GS-9 

Pettey, Robert H., Jr., Design Engr., Ord. 


Potter, John Leith, Ch., Flight & Aerodynamics 
Lab., Research Div., Ord. Missile Labs. 

Shapiro, Norman M., Physicist, Flight & Aero- 
dynamics Lab., Research Div., Ord. Missile 
Labs. 


— Joseph L Laney, Aero. Research Engr., Ord. 

Missile 

Thiel, Adolf K.. Ch., Tech. Feasibility Study 
Office, Ord. Missile Lab. 

Ulrich, Pvt. John R. G., USA, Army Ord., 
9330 TU Hgq., Hq. Det. 


Signal Corps Engineering Laboratones, 
NJ. 


Maj. Alcide, USA, Proj- 
s Officer, Evans Sig. Lab. 


Watertown Arsenal, Mass. 


Beeuwkes, Reinier, Jr., Ch. Scientist, Ord. 
Materials Research Office 


White Sands Proving Ground, N.M. 


Blaisdell, John D., Assoc. Engr., Ground Han- 
dling Equip., DAC, Field Sta 

Conrad, Pvt. George R., USA, *9393rd 

Gregg, David, Deputy Ch., Integrated Range 
Mission 

Hanrahan, Timothy Herbert, Ooerations Engr., 
Propulsion Br., Electro- Mech. Div 

Hendershott, Pvt. William B., USA “Mech. 
Engr., Electro-Mechanical Lab. 

Martz, John L., Ordnance Engr. 

Sotak, Pvt. Arthur Eugene, USA, Mech. Engr.’s 
Asst., Doppler Sect., Flight Determination 

Summers, Pvt. Richard G., USA, Nike Proj., 
Assigned to Douglas Aircraft R&D Gr., Sys- 
tems Test Div. 


Miscellaneous 


Baker, Capt. Harold L., USA, Pilot (H-19 
Helicopter), 937 Engr. Co. (AVN) (IAGS) 

Berks, Pvt. William I., USA 

Brabson, William H., Jr., Ch., Engrg. & Devel. 
Div., TC Army Aviation Coordinating Office 

Carrington, Lt. Robert J., USA, Corps of Engrs. 

Dunlap, Pvt. John J., jr., USA, 7787 AU, Hq., 
USAREUR, Aviation Det. 

Grevera, Casimier 

Grudberg, Lt. Henry B., USA, 3587th Stu. Sq., 
Gary AFB, Tex. 

Hart, Eugene M., Radar Operator for Nike 
Guided Missile System, U.S. Army 

Hughes, Pfc. Edward P., III, USA, Military 
Policeman, SHAPE, 520th M.P. Co., Paris, 
France 

Kohler, Kenneth 

Kroenke, Irvin M., Engrg. Eanio. Mech. 

London, Pvt. Edward P., USA 

Long, Erwin L., Commercial Pilot; Materials 
En a Engrs. Office, Corps of Engrs. 


Long, Lt. Col. Richard L., USA, Dept. of 
Army, G-4 R&D Div., The Pentagon 

Matteson, Frederick H., Aircraft Br., Air- 
craft & Accessories Div., “Ha. AMFE, Direc- 
torate of Engrg., APO 633, New York, N.Y. 


Matthies, Pvt. Franklyn B., USA, Tank Driver, 
B Co., 40th Tank Bn., Germany 
Myers, James R. 
veers, 2nd Lt. Charles E., USA, Light Plane 
ilot 
Saathoff, James A. 
Stephens, 2nd 


Lt. Wayne I., USA 
Stern, Pvt Perry, US 


Thompson, D nald M., Ch., Engrg. & Devel. 


Br., Army Avi ation Div. i Office, Ch. of Trans- 
portation, Wash., D. 
Verlangieri, 2nd Lt. C.. USA 


Williams, Lt Col. Robert R., USA, Army Avia- 
tion Officer & Student, Armed Forces Staff 
College 

Wrst, E., Maint. Officer, 81 Trans. 

6. (Bo 


Department of the Navy 


Bureau of Aeronautics 


Akron, O] 

McInnes, Paul F., Asst. Ch. Engr 

Azusa, Cal 

Stauffer, Lt. Charles H., USN, Admin. Officer 


Bethpage, N.Y. 


Thomas, Walter C., 
Rep. Office 


Buffalo 


Bolles, Frank C., Jr., BuAer Rep. at Cornell 
Aero. Lab. Inc. 


Aircraft Insp., BuAer 


Cleveland, Ohio 


idr. Raymond J., USN, BuAer 
mpson Products, Inc. 


Schneider, C 
Rep. at TI 

Dallas, Tex 

Collins, Millford E., Ch. Engr., BuAer Rep. 
Office 

Murphy, H. Thayer, Aero. Engr., BuAer Rep. 
Office, Naval Industrial Reserve Plant 

Vess, James W., F7U-3 Proj. Engr., BuAer 
Rep., Navy Ind. Reserve Aero. Plant 

El Segundo, Calif. 

Biglow, J. O., BuAer Rep 


Fort Worth, Tez. 


Muirhead, Comdr. Vincent U., USN, BuAer 
ep. 


Indianapolis, Ind. 


Murphy, H. Thayer, Supvr. Aero. Engr. & 
BuAer Rey 


Kansas City, Mo. 


Blamphin, Capt. A. M., USN, BuAer Rep., 
Aviation Gas Turbine Div., Westinghouse 
Elec. Cort 

London, England 

Keigher, Comdr. Joseph P., USN, BuAer Rep.— 
Airborne Electronics 

Los Angeles, Calif. 

Draim, Capt. N. A., USN, BuAer Gen. Rep., 
Western District 

Ruhsenberger, Capt. John R., USN, BuAer 
Gen. Rep., Western District 


Wyszpulski, Eugene F., Asst. Ch. Engr., BuAer 
Gen. Rep.—Western Dist. 


New York, N.Y. 


Cloukey, Capt. Malcolm M., USN, BuAer Gen. 
Rep. 


St. Louis, Mo. 


Murphy, Capt. Charles H. S., 
Rep. 


USN, BuAer 


San Diego, Calif. 


Bergstedt, Lt. Crate. William Charles, USN, 
Engrg. Offic BuAer Rep.—Convair 
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